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I. INTRODUCTION 


In August 1979, we anticipated that NASW-3087 would ccsne to an end, 
and we submitted a report (No. 31219-6013-RU-00) entitled "Final Report". 

It turned out that NASW-3087 was extended to September 30, 1982, and the 
present "Final Report" covers the period October 1979 through September 1982. 

This second contractual period was an extremely busy and productive 
one. The TRW investigators (Scarf, Greenstadt, Fredricks, Taylor) published 
a very large number of space science research papers, and in almost all cases 
these papers involved correlative multi-spacecraft studies that were supported 
in part by NASW-3087. Thus, the main part of our Final Report consists of 
a tabulation of these research papers (Section II). 

We also include as Section III copios of our regular Quarterly Progress 
Reports for the second contractual period. 


II. SPACE SCIENCE RESEARCH PAPERS 


Scientific Papers Published 
Scientific Papers In-Press 
Abstracts of Oral Presentations 


ORIQJNAL PAGE S0* 
OF POOR QUALITY 


SCIENTIFJC PAPERS PUBLISHED 
(October 1979 through September 1982) 


F. L. SCARF 


Electrostatic Waves in the Jovian Magnetosphere (W.S. Kurth, D.D. Barbosa, and 
D.A. Gurnett, 1st, 2nd, & 3rd authors), Geophys. Res. Lett ., 2» 61, 1980. 

Spatial and Temporal Studies of Jovian Kilometric Radiation (W.S. Kurth and 
D.A. Gurnett, 1st and 2nd authors), Geophys. Res. Lett ., 2» 61» 1980. 

The Structure of the Jovian Magnetotail from Plasma Wave Observations (D.A. Gurnett 
and W.S. Kurth, 1st and 2nd authors), Geophys. Res. Lett .. 63, 1980. 

Correlated Whistler and Electron Plasma Oscillation Bursts Detected on ISEE-3 
(C.F. Kennel, F.V. Coroniti, R.W. Fredricks, D.A. Gurnett, and E.J. Smith, 

1st, 3rd, 4th, 5th, & 6th authors), Geophys. Res. Lett .. 2i 129* 1980. 

Pioneer-Venus Plasma Wave Observations: The Solar Wind-Venus Interaction 
(W.W.L. Taylor, C.T. Russell, and R.C. Elphic, 2nd, 3rd, & 4th authors), 

J. Geophys. Res ., 85 , 7599, 1980. 

Lightning on Venus: Orbiter Detection of Whistler Signals (W.W.L. Taylor, 

C.T. Russell, and L.H. Brace, 2nd, 3rd, & 4th authors), J. Geophys. Res., 65. 
8158, 1980. ~ 

The Solar Wind Interaction with Venus: Pioneer Venus Observations of Bow Shock 

Location and Structure (J.A. Slavin, R.C. Elphic, C.T. Russell, J.H. Wolfe, 

J.D. Mihalov, D.S. Intril igator, L.H. Brace, H.A. Taylor, Jr., and 

R.E. Daniell , Jr., 1st, 2nd, 3rd, 5th, 6th, 7th, 8th, 9th, & 10th authors), 

J. Geophys. Res .. 85 , 7625, 1930. 

Parametric Interaction and Spatial Collapse of Beam-Driven Langmuir Waves in 
the Solar Wind (D.A. Gurnett, J.E. Maggs, D.L. Gallagher, and W.S. Kurth, 

1st, 2nd, 3rd, & 4th authors), J. Geophys. Res ., 86 , 8833, 1981. 

Dynamic Variations Observed in Thermal and Superthermal Ion Distributions in 
the Dayside Ionosphere of Venus (H.A. Taylor, Jr., R. E. Daniell, R. E. Hartle, 
H.C. Brinton, and S.J. Bauer, 1st, 2nd, 3rd, 4th, and 5th authors), Advances 
in Space Research , Vol , 1, p. 247 (Great Britain), 1981. 

Measurements of Plasma Wave Spectra in Jupiter's Magnetosphere (D.A. Gurnett 
and W.S. Kurth, 2nd & 3rd authors), J. Geophys. Res .. 86 . 8181, 1981. 

Determination of Jupiter's Electron Density Profile from Plasma Wave Observations 
(D.A. Gurnett, W.S. Kurth, R.R. Shaw, and R.L. Poynter, 1st, 3rd, 4th, & 

5th authors), J. Geophys. Res ., 86 . 8199, 1981. 
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Broadband Electrostatic Noise and Field-Algined Currents in Jupiter's Middle 
Magnetosphere (D.D. Barbosa, W.S. Kurth, D.A. Gurnett, and N.F. Ness, 1st, 

3rd, 4th, and 5th authors), J. Geophys. Res ., 86 , 8357, 1981. 

Voyager Observations of Jupiter's Distant Magnetotail (W.S. Kurth, D.A. Gurnett, 
R.L. Poynter, J.D. Sullivan, and H.S. Bridge, 1st, 2nd, 4th, 5th & 6th 
authors), ^ Geophys. Res ., 86 , 8402, 1981. 

Non-Local Plasma Turbulence Associated with Interplanetary Shocks (C.F. Kennel, 

F.V. Coroniti, E.J. Smith, and D.A. Gurnett, 1st, 3rd, 4th, & 5th authors), 

J. Geophys. Res ., 87 , 17, 1982. 

Plasma Waves Near Saturn: Initial Results from Voyager 1 (D.A. Gurnett and 

W.S. Kurth, 1st & 2nd authors). Science , 212 , 235, 1981. 

An Upper Bound to the Lightning Flash Rate in Jupiter's Atmosphere (D.A. Gurnett, 
W.S. Kurth, R.R. Anderson, and R.R. Shaw, 2nd, 3rd, 4th, & 5th authors). 

Science , 213 , 684, 1981. 

Energetic Electrons and Plasma Waves Associated with a Solar Type III Radio 
Burst (R.P. Lin, D.W. Potter, and D.A. Gurnett, 1st, 2nd, & 3rd authors), 
Astrophysical Journal , 251 , 335, 1981. 

Jupiter and lo: A Binary Magnetosphere (F.V. Coroniti, C.F. Kennel, and 

D.A. Gurnett, 2nd, 3rd, & 4th authors). Vistas in Astronomy , 25 , 263, 1982. 

The Distant Bow Shock and Magnetotail of Venus: Magnetic Field and Plasma 
Wave Observations (C.T. Russell, J.G. Luhmann, and R.C. Elphic, 1st, 2nd, 

& 3rd authors), Geophys. Res. Lett ., 8, 843, 1981. 

Plasma Wave Turbulence at Planetary Bow Shocks: Saturn, Jupiter, Earth, and 

Venus (D.A. Gurnett and W.S. Kurth, 2nd & 3rd authors). Nature , 292, 747, 1981. 

Narrowband Electromagnetic Emissions from Saturn's Magnetosphere (D.A. Gurnett 
and W.S. Kurth, 1st & 2nd authors), Nature , 292 , 733, 1981. 

The Control of Saturn's Kilometric Radio Emission by Dione (W.S. Kurth and 
D.A. Gurnett, 1st & 2nd authors). Nature , 292, 742, 1981. 

Detection of Jupiter Tail Phenomena Upstream from Saturn (W.S. Kurth, D.A. Gurnett, 
H.S. Bridge, and J.D. Sullivan, 2nd, 3rd, 4th, & 5th authors). Nature , 292 , 

585, 1981. 

The Venus lonopause Current Sheet: Thickness, Length Scale and Controlling 
Factors (R.C. Elphic, C.T. Russell, J.G. Luhmann, and L.H. Brace, 1st, 2nd, 

3rd, & 5th authors), J. Geophys. Res ., 86, 11,430, 1981. 

The Structure of Titan's Wake from Plasma Wave Observations (D.A. Gurnett and 
W.S. Kurth, 1st & 3rd authors), J. Geophys. Res ., 87 , 1395, 1982. 

Voyager-2 Plasma Wave Observations at Saturn (D.A. Gurnett, W.S. Kurth, and 
R.L. Poynter, 2nd, 3rd, & 4th authors). Science , 215 , 587, 1982. 

Magnetic Field and Plasma Wave Observations in a Plasma Cloud at Venus 
(C.T. Russell, J.G. Luhmann, R.C. Elphic, and L.H. Brace, 1st, 2nd, 3rd, 

& 5th authors), Geophys. Res. Lett ., 45, 1982. 
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Whistler Mode Turbulence in the Disturbed Solar Wind (F.V. Coroniti, C.F. Kennel, 
and E.O. Smith, 1st, 2nd, & 4th authors), J. Geophys, Res .. 87 , 6029, 1982. 


E. W. GREENSTADT 


Solar Wind Control of Daytime, Midperiod, Geomagnetic Pulsations (R.L. McPherron 
and K. Takahashi, 2nd & 3rd authors), J. Geomag. & Geoelect ., 32, SI I 89, 1980. 

Whistler Mode Wave Propagation in the Solar Wind Near the Bow Shock (R.W. Fredricks, 
C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th, 5th, 

& 6th authors), J. Geophys. Re^ ., 86 , 4511, 1981. 

Upstream Hydromagnetic Waves and Their Association with Backstreaming Ion 
Populations: ISEE 1 and 2 Observations (M. Hoppe, C.T. Russell, L.A. Frank, 

and T.E. Eastman, 1st, 2nd, 3rd, & 4th authors), J. Geophys. Res., 86, 4471, 

1981. 

ISEE -1 and -2 Observations of Interplanetary Shocks (C.T. Russell, 1st author), 
in Solar Wind Four , ed. H. Rosenbauer, pp 191-198 (MPI fiir Astronomy, Lindau), 
1981. 

Upstroam Particle Spatial Gradients and Plasma Waves (G.K. Parks, C.S. Wu, 

C.S. Lin, A. St-Marc, R.P. Lin, K.A. Anderson, C. Gurgiolo, B. Mauk, H. Reme, 

R. Anderson, and T. Eastman, 1st, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 10th, 

11th, & 12th authors), J. Geophys. Res ., 86 , 4343, 1981. 

Plasma Wave Levels and IMF Orientations Preceding Observations of Interplanetary 
Shocks by ISEE-3 (F.L. Scarf, C.F. Kennel, E.J. Smith, and R.W. Fredricks, 

2nd, 3rd, 4th, & 5th authors), Geophys. Res. Lett .. 668, 1982. 

Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks: Correlation 

Lengths Measured by ISEE 1 and 2 (M.M. Hoppe and C.T. Russell, 2nd & 3rd 
authors), Geophys. Res. Lett ., 9, 781, 1982. 


R. W, FREDRICKS 


Correlated Whistler and Electron Plasma Oscillation Bursts Detected on ISEE-3 
(C.F. Kennel, F.L. Scarf, F.V. Coroniti, D.A. Gurnett, and E.J. Smith, 1st, 
2nd, 3rd, 5th, & 6th authors), Geophys. Res. Lett ., 2» ^29, 1980. 

Waves in Space Plasmas Program (W.W.L. Taylor, 2nd author). In Effect of the 
Ionosphere on Radiowave Systems , Ed. by J. Goodman, F. Clarke, and J. Aarons, 
p. 638-644 (U.S. Gov't Printing Off., Wash., D.C.), 1981. 

Subsatellite Studies of Wave. Plasma and Chemical Injections from Spacelab 
(D.S. Shawhan and J.L. Burch, 1st & 2nd authors), AIAA Rep. 82-0085 , 1982. 
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W. W. L. TAYLOR 


Rocket Observations at the Northern Edge of the Eastward Electrojet (L.J. Cahill, 
Jr., and R.L. Arnoldy, 1st & 2nd authors), J. Geophys. Res ., 8^, 3407, 1980. 


» 


-5- 


m 


\ 


SCIENTIFIC PAPERS IN-PRESS 
(As of Septev^ber 1982) 


F. L. SCARF 


Pioneer Venus Observations of Plasma and Field Structure in the Near Wake of 
Venus (J.6. Luhmann, C.T. Russell, L.H. Brace, H.A. Taylor, W.C. Knudsen, 
D.S. Colburn, and A. Barnes, 1st, 2nd, 3rd, 4th, 5th, 7th, & 8th authors), 
submitted to J , Geophys. Res ., September 1981. 

Observations of Energetic Ions Near the Venus lonopause (W.T. Kasprzak, 

H.A. Taylor, L.H. Brace, and H.B. Niemann, 1st, 2nd, 3rd, & 4th authors), 
submitted to Planetary and Space Science , January 1982. 

Disappearing Ionospheres on the Nightside of Venus (T.E. Cravens, L.H. Brace, 



7th, 8th, 10th, & 11th authors), submitted to Venus (Univ. of Arizona Press), 
1981. 

PVO Observations of the Entry of the Shocked Solar Wind into the Venus Wake 
(H. P4rez-de-Tejada and D.S. Intril igator, 1st & 2nd authors), submitted 
to Geophys. Res. Lett ., February 1982. 

Detection of Nor.-Thermal Continuum Radiation in Saturn's Magnetosphere (W.S. Kurth, 
J.D. Sullivan, and D.A. Gurnett, 1st, 3rd, & 4th authors), submitted to 
Geophys. Res. Lett ., March 1982. 

Plasma Turbulence in the Downstream lonosheath of Venus (D.S. Intril igator, 

1st author), submitted to Geophys. Res. Lett ., March 1982. 

The Electrical Activity of the Atmosphere of Venus (L.V. Ksanfomality and 

W.W.L. Taylor, 1st & 3rd authors), submitted to Venus (Univ. of Arizona Press), 
April 1982. 

Lightning Activity on Jupiter (W.J. Borucki, A. Bar-Nun, A.F. Cook, II, and 
G.E. Hunt, 1st, 2nd, 4th, & 5th authors), submitted to Icarus , May 1982. 

Sounds from Space, submitted to The Planetary Report , June 1982. 

Observations of Jupiter's Distant Magnetotail and Wake (W.S. Kurth, J.D. Sullivan, 
D.A. Gurnett, H.S. Bridge, and E.C. Sittler, 1st, 2nd, 3rd, 5th, & 6th authors), 
submitted to J. Geophys. Res ., March 1982. 

Micron-Size Particles Detected Near Saturn by the Voyager Plasma Wave Instrument 
(D,A. Gurnett, E. Grun, D. Gallagher, and W.S. Kurth, 1st, 2nd, 3rd, & 4th 
authors)* submitted to Icarus, June 1982. 
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A Search for Saturn Electrostatic Discharges in the Vcyager Plasma Wave Data 
(W.S. Kurth and D.A, Gurnett, 1st & 2nd authors), submitted to Icarus, 

July 1982. 

Narrowband Electromagnetic Emissions from Jupiter's Magnetosphere (D.A. Gurnett 
and W.S. Kurth, 1st & 2nd authors), submitted to Nature , September 1982. 


E. W. GREENSTADT 


Computer Constructed Imagery of Distant Plasma Interactions Boundaries 
(H.D. Schurr and R.K. Tsugawa, 2nd & 3rd authors), submitted to COSPAR 
for publication in meeting proceedings. May 1982. 

Magnetospheric Boundaries (C.T. Russell, 1st author), submitted to Reviews 
of Geophysics and Space Physics , August 1982. 


W W. L. TAYLOR 


The Electrical Activity of the Atmosphere of Venus (L.V. Ksanfomality and 
F.L. Scarf, 1st & 2nd authors), submitted to Venu s (Univ. of Arizona Press), 
April 1982. 
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ABSTRACTS .OF ORAL PRESENTATIONS 
(October 1979 through September 1982) 


F. L. SCARF 


Observations of Whistlers from Jupiter by Voyager 1 (B.D. Strayer, D.A. Gurnett, 
W.S. Kurth, and R.R. Anderson, 1st, 2nd, 3rd, & 4th authors), EOS , 60, 918, 
1979. 

Spatial and Temporal Studies of Jovian Kilometric Radiation (W.S. Kurth and 
D.A. Gurnett, 1st & 2nd authors), EOS , 60 , 918, 1979. 

Correlated Whistler and Plasma Wave Bursts Detected on ISEE-3 (C.F. Kennel, 

F.V. Coroniti, R.W. Fredricks, D.A. Gurnett, and E.J. Smith, 1st, 2nd, 4th, 

5th & 6th authors), EOS, 60, 932, 1979. 


Lightning on Venus: Orbiter Detection of Whistler Signals (W.W.L. Taylor, 2nd 

authors). Bull, of the Amer. Astron. Soc ., 11 , 544, 1979. 

Voyager Observations of Electrostatic Waves at Jupiter (W.S. Kurth, D.D. Barbosa, 
and D.A. Gurnett, 1st, 2nd, & 3rd authors). EOS , 60 , 918, 1979. 

Plasma Waves Near Jupiter: Observations from Voyager 1 and 2 (D.A. Gurnett 

and W.S. Kurth, 1st and 3rd authors). Waves and Instabilities in Space Plasma 
Abstracts, 709, 4, 1979. 


Detection of Jovian Whistler Mode Chorus Implications for the lo Torus Aurora 
(F.V. Coroniti, C.F. Kennel, W.S. Kurth, and D.A. Gurnett, 1st, 3rd, 4th, 
and 5th authors), Geophys. Res. Lett ., ^5, 1980. 

The Structure of the Jovian Magnetotail from Plasma Wave Observations (D.A. Gurnett 
and W.S. Kurth, 1st & 2nd authors), Geophys. Res. Lett ., 2» 53, 1980. 

Electrostatic Waves in the Jovian Magnetosphere (W.S. Kurth, D.D. Barbosa, and 
D.A. Gurnett, 1st, 2nd, & 3rd authors), Geophys. Res. Lett ., 7^, 57, 1980. 

Plasma Turbulence Variations and Acceleration Processes Within the Venus lonosheath 
(W.W.L. Taylor, C.T. Russell, L.H. Brace, H.A. Taylor, and W. Knudsen, 2nd, 

3rd, 4th, 5th & 6th authors), EOS , 61 , 1019, 1980. 

An ISEE 1,2 Statistical Survey of the Properties of Magnetopause Plasma Waves 
(R.T. Okida, B.T. Tsurutani, E.J. Smith, R.M. Thorne, R.R. Anderson, and 
D.A. Gurnett, 1st, 2nd, 3rd, 4th, 5th, & 6th authors), EOS , 61 , 1070, 1980. 

Plasma Wave Investigation (D.A. Gurnett and W.S. Kurth, 2nd & 3rd authors), 

EOS, 61, 935, 1980. 
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Broadband Electrostatic Noise in the Jovian Mid-Magnetosphere: Plasma Wave 
Evidence for Field-Aligned Currents (D.D. Barbosa, W.S. Kurth, and D.A. Gurnett), 
1st, 3rd, & 4th authors), EOS , 61 , 1090, 1980. 

Voyager Observations of Jupiter's Distant Magnetotail (W.S. Kurth, D.A. Gurr.ttt, 

R.L. Poynter, J.D. Sullivan, and H.S. Bridge, 1st, 2nd, 4th, 5th, & 6th 
authors), EOS, 61, 1090, 1980. 

Energetic Electrons and Plasma Waves Associated with a Solar Type III Radio 
Brust (R.P. Lin, D.W. Potter, and D.A. Gurnett, 1st, 2nd, & 3rd authors), 

EOS , 61, 1095, 1980. 

Sources of Turbulence ^’.t the lonopause of Venus (R.E. Daniel! and H.A. Taylor, 

1st and 2nd authors), EOS, 61 , 1018, 1980. 

Titan as a Radio Source (W.S. Kurth and D.A. Gurnett, 1st and 2nd authors), 

EOS , 62, 373, 198L 

On the Shape of the Electron Velocity Distribution Function at and Behind the 
Terrestrial vs Giant Planet Bow Shocks (J.D. Scudder, E.C. Sittler, Jr., and 
A.J. Klimas, 1st, 2nd & 3rd authors), EOS , 62 , 379, 1981. 

Detached Plasma Regions Near the Venus lonopause: Correlated Magnetic Field, 

Plasma and Plasma Wave Observations (C.T. Russell, J.G. Luhmann, R.C. Elphic, 
and L. Brace, 1st, 2nd, 3rd, & 5th authors), EOS , 62 , 319, 1981. 

P1h;,';U Uaves in Saturn's Magnetosphere, invited talk for URSI Meeting, Los Angeles, 
t'lune 1981. 

Voyager Plasma Wave Observations Near Saturn (W.S. Kurth and D.A. Gurnett, 1st 
and 2nd authors), lAGA Bulletin No. 45 , 468, August 1981. 

Scale Thickness of the Boundary Between the Solar Wind and a Planetary Ionosphere: 
T ^2 Venus lonopause Current Sheet (R.C. Elphic, 1st author), lAGA Bulletin No. 45 , 
472, August 1981. 

On the Loss of Plasma from the Venus Ionosphere: The Role of the Magnetosheath 

Magnetic Field in the Detachment Process (C.T. Russell, J.G. Luhmann, 

R.C. Elphic, and L. Brace, 1st, 2nd, 3rd, & 5th authors), IA6A Bulletin No. 45 . , 
301, August 1981. 

Pioneer Venus Observations of the Distant Wake and Magnetotail of Venus 
(C.T. Russell, J.G. Luhmann, and R.C. Elphic, 1st, 2nd & 3rd authors), 
lAGA Bulletin No. 45 . 531, August 1981. 

Effects of Dayside Coupling of the Solar Wind with the Ionosphere of Venus 

(R.E. Daniell, H.A. Taylor, R.S. Wolff, R.E. Hartle, P.A. Cloutier, L.H. Brace, 
C.T. Russell, and W.C. Knudsen, 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, & 8t*^ 
authors), EOS, 62. 319, 1981. 

Venus Lightning: A Review of Piweer Orbiter Whistler Measurements (W.W.L. Taylor, 
C.T. Russell, R.C. Elphic, and J.G. Luhmann, 2nd, 3rd, 4th, & 5th authors). 

An International Conf. on the Venus Environment . 55, November 1981. 
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Conecttd Observations of the Ionospheric Plasma and Electric end Magnetic 
Fields in the Low Altitude Venus Wake (J.G. Luhmann, C.T. Russell, L.H. Brace, 
H,A. Yaylor, Jr., and W.C. Knudsen, 1st, 2nd, 3rd, 4th, & 5th authors), 

An International Conference on the Venus Environment . 73, November 1981. 

The Interplanetary Wake of Venus (A. Barnes, J.D. Mihalov, and C.T. Russell, 

1st, 2nd, & 3rd authors). An International Conference on the Venus 
Environment , 82 , November "198 1. 

Maxwell Stress on the lonopause (C.T. Russell, J.G. Luhmann, R.C. Elphic, 
and L.H. Brace, 1st, 2nd, 3rd, & 4th authors). An International Conference 
on the Venus Environment , 84, November 1981. 

Plasma Distributions and Plasma Wave Observations Downstream of Venus 
(D.S. Intril i gator, 1st author). An International Conference on the Venus 
Environment , 85, November 1981. 

Plasma Waves in Saturn's Magnetosphere (D.A. Gurnett and W.S. Kurth, 2nd & 

3rd authors). Bulletin of The American Physical Societ y, 26 , 895, 1981. 

Voyager-2 Plasma Wave Observations at Saturn (D.A. Gurnett, W.S. Kurth, and 
R.L. Poynter, 2nd, 3rd, & 4th authors), EOS , 62 , 839, 1981. 

Lightning Activity on Jupiter (W.J. Borucki, A. Bar-Nun, and A.F. r^^ok, II, 

1st, 2nd, & 4th authors), EOS . 62 , 940, 1981. 

Theoretical Interpretation of Solar Wind-Ionosphere Coupling on the Dayside 
of Venus (P. Cloutier, H. Taylor, R. Daniell, T. Tascione, C. Russell, 

W. Knudsen, R. Wolff, A. Barnes, and L. Brace, 1st, 2nd, 3rd, 4th, 5th, 

6th, 7th, 8th, and 9th authors). An International Conference on the Venus 
Environment , 79, November 1981. 

Stochastic Acceleration of Ions and Electrons in the Venus lonosheath and 
f4agnetotail (S.A. Curtis and L.H. Brace, 1st and 2nd authors). An International 
Conference on the Venus Environment , 81, November 1981. 

The Magnetosphere of Saturn, Bulletin of the American Physical Society , 27, 

37, January 1982. 

Science Return from ISEE-3 at Comet Giacobini-Zinner (E.J. Smith and R.W. Farquhar, 
2nd & 3rd authors), to be presented to the International Conference on 
Cometary Exploration, Budapest, Hungary, November 1982. 

Rapid Propagation of a Solar Flare Disturbance to Venus on October 12, 1981 
(J.D. Mihalov, A. Barnes, C.T. Russell, J.G. Luhmann, and L.H. Brace, 1st, 

2nd, 3rd, 4th & 6th authors), EOS, 63, 425, 1982. 


Plasma Distributions and Wave-Particle Interactions in Saturn's Inner 
Magnetosphere (D.A. Gurnett, L.A. Frank. L.J. Lanzerotti, A. Lazarus, 
and R.P. Lepping, 2nd, 3rd, 4th, 5th & 6th authors), Saturn Program and 
Abstracts , 37, May 1982. 


Electrostatic Waves in the Saturnian Magnetosphere (W.S. Kurth and D.A. Gurnett, 
1st & 2nd authors), Saturn Program and Abstracts , 45, May 1982. 


if 
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Ctoservations of MHD Discontinuities in the Venus Ionosphere (R.S. Wolff, 

C.T. Russell, J.G. Luhmann, H.A. Taylor, Jr., L.H. Brace, W.C. Knudsan, and 
K.L. Miller, 1st, 2nd, 3rd, 4th, 5th, 6th, & 7th authors), EOS, 63, 368, 

1982. ~ 

The Structure of Titan's Magnetospheric Interaction from Plasma Wave Observations 
(D.A. Gurnett and W.S. Kurth, 1st & 3rd authors), Saturn Program and Abstracts, 

90, May 1982. 

The Magnetosphere of Saturn, presented to the 18th General Assembly of the 
International Astronomical Union, Patras, Greece, August 1982. 

Voyager Plasma Wave Measurements in the Distant Solar Wind (W.S. Kurth, D.A. Gurnett, 
and R.L. Poynter, 2nd, 3rd, & 4th authors), to be presented to the Fall Meeting 
of the American Geophysical Union, San Francisco, December 1982. 

Narrowband Electromagnetic Emissions from the Jovian Magnetosphere (W.S. Kurth 
and D.A. Gurnett, 1st & 2nd authors), to be presented to the Fall Meeting 
of the American Geophysical Union, San Francisco, December 1982. 

Detection of Lower Hybrid Emissions in the lo Plasma Torus: Bounds on Anomalous 

Electron Heating Rates (D.D. Barbosa, F.V. Coroniti, and W.S. Kurth, 1st, 

2nd, & 3rd authors), to be presented to the Fall Meeting of the American 
Geophysical Union, San Francisco, December 1982. 


E. W. GREENSTADT 


Whistler Mode Waves in the Solar Wind Kv°ar the Bow Shock (R.W. Fredricks, 

C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th, 

5th, & 6th authors), 61, 349, 1280. 

Plasma Wave Noise Surrounding Interplanetary Shocks at ISEE 3 (F.L. Scarf and 
E.J. Smith, 2nd & 3rd authors), EOS , 61 , 354, 1980. 

Effects of Solar Wind Velocity and IMF Direction on the Characteristics of Pc 3 
Pulsations at Synchronous Orbit (K. Takahashi and R.L. McPherron, 1st & 2nd 
authors), E^, 61 y 347, 1980. 

Rapid Foreshock Appearance Following IMF Direction Changes (C.T. Russell and 
T.E. Eastman, 2nd & 3rd authors), EOS , 61 , 1079, 1980. 

Hydromagnetic Waves Associated with Reflected Ion Beams in the Earth's Foreshock 
(M. Hoppe, C.T. Russell, L.A. Frank, and T.E. Eastman, 1st, 2nd, 3rd, & 4th 
authors), EOS , 61 , 1070, 1980. 

A Storm-Time, Dusk Pc 5 Event Observed in the Outer Magnetosphere by ISEE 1 and 2 
(R.L. McPherron, M. Hoppe, C.T. Russell, R.R. Anderson, and F.L. Scarf, 2nd, 
3rd, 4th, 5th, & 6th authors), lAGA Bulletin No. 45 . 430, 1981. 

ISEE Observations of Foreshock Modification by Solar Wind Discontinuities 
(M. Hoppe and C.T. Russell. 2nd & 3rd authors) * lAGA Bulletin No. 45, 515, 

1981. 
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Foreshock Structure: Upstream ULF Waves and Their Association with Backstreaming 
Ion Populations (M.M. Hoppe, C.T. Russell, L.A. Frank, and T.E. Eastman, 1st, 
2nd, 3rd, & 4th authors), lA ^ Bulletin No. 45 , 513, 1981. 

Correlation Lengths of ULF Magnetic Waves Observed by ISEE 1 and 2 in the Earth's 
Foreshock (M. Hoppe and C.T. Russell, 2nd & 3rd authors), EOS , 62 . 1004, 1981. 

Advances in Shock Physics, XXIV COSPAR Abstracts , 216, 1982. 

Computer Constructed Imagery of Distant Plasma Interaction Boundaries (H.D. Schurr 
and R.K. Tsugawa, 2nd & 3rd authors), XXIV COSPAR Abstracts . 345, 1982. 

Upstream Waves in Front of Interplanetary Shocks (C.T. Russell, M.M. Hoppe, 

B.T. Tsurutani, E.J. Smith, J.T. Gosling, and S.J. Bame, 1st, 2nd, 3rd, 4th, 

5th, & 6th authors), XXIV COSPAR Abstracts . 44, 1982. 

A Storm-Time, Pc 5 Event Observed in the Outer Magnetosphere by ISEE 1 and 2: 

Wave Properties (R.L. McPherron, M. Hoppe, R.R. Anderson, and F.L. Scarf, 

2nd, 3rd, 4th, & 5th authors), for presentation to the Fall Meeting of the 
American Geophysical Union, San Francisco, December 1982. 

Laminar and Quasi-Laminar Bow Shocks: Upstream and Downstream Waves (M.M. Mellott 

[Hoppe] and C.T. Russell, 1st & 2nd authors), for presentation to the hall 
Meeting of the American Geophysical Union, San Francisco, December 1982. 


R. W. FREDRICKS 


Comparison of Plasma Wave Levels and IMF Orientations Preceding Observations 
of Interplanetary Shocks by ISEE-3 (E.W. Greenstadt and F.L. Scarf, 2nd & 

3rd authors), 62, 984, 1981. 

Correlated Whistler and Plasma Wave Bursts Detected on ISEE-3 (C.F. Kennel, 

F.V. Coroniti, F.L. Scarf, D.A. Burnett, and E.J. Smith, 1st, 2nd, 3rd, 

4th, and 6th authors), EOS, 932, 1979. 

Whistler Mode Waves in the Solar Wind Near the Bow Shock (E.W. Greenstadt, 

C.T. Russell, F.L. Scarf, R.R. Anderson, and D.A. Gurnett, 2nd, 3rd, 4th, 

5th, & 6th authors), EOS, 349, 1980. 

The Waves in Space Plasmas Program, Proc. of tne Symposium on the Effect of 
the Ionosphere on Radio Wave Systems, Alexandria, Va., April 1981. 

Theoretical Model for the VLF Sheath Admittance of a Monopole or Dipole Antenna 
in a Plasma, URSI Trans ., URSI Program and Abstracts , Hl-4 , 24, 1981. 


W. W. L. TAYLOR 


Atmospheric Refraction and Lightning on Venus (F.L. Scarf, 2nd author), EOS , 6^, 
1017, 1980. 
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Quarterly Progress Report 

During this quarter, there were many activities that inyolvecl joint 
data analysis programs, mission definition, and supporting research. 

In May, Dr. Scarf returned from the Soviet Union and prepared a 
trip report which was circulated to numerous personnel at NASA Headquarters. 
Also in May, Dr. Scarf attended the Saturn Conference at Tucson and presented 
a talk entitled "Plasma Distributions and Wave-Particle Interactions in 
Saturn's Inner Magnetosphere". Mr. Greenstadt attended the May COSPAR Meeting 
held in Ottawa, at which he presented two talks on the subjects "Advances 
in Shock Physics" and "Computer Constructed Imagery of Distant Plasma 
Interaction Boundaries". 

In June, Dr. Scarf attended a second meeting at NASA Headquarters 
on ISEE reprogramming to the Earth's tail and to Comet Giacobini-Zinner; 
he also participated in a presentation on this subject at the National Academy 
of Sciences. During this month. Dr. Scarf attended the AMPTE Joint Science 
Working Group meeting held in Munich; Mr. Greenstadt attended the National 
Computer Graphics Association meeting in Anaheim, and he presented a talk 
on Bow Shock Structure at the Workshop on Space and Astrophysical Plasmas 
at the University of California, Santa Barbara. 

Several papers were completed or published during the past quarter, 
as follows: 

Sounds from Space (F.L. Scarf), submitted to The Planetary Report , 
June, 1982. 

Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks: 
Correlation Lengths Measured by ISEE 1 and 2 (E.W. Greenstadt, 
M.M. Hoppe, and C.T. Russell), Geophys. Res. Lett ., 9, 781, 

1982. 


i 


Plasma Wave Levels and IMF Orientations Preceding Observations 
of Interplanetary Shocks by I SEE-3 (E.W. Greens tadt, F.l. Scarf, 
C.F. Kennel, E.J. Smith, and R.W. Fredricks). Geophys. Res. Lett ., 
9, 668, 1982. 

The paper "Sounds from Space" was prepared in association with the production 

of a TRW record entitled "Sounds of Saturn". 15,000 copies of this record 

1 

have been donated to The Planetary Society, and they will be given away during 
the next quarter. 
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Abstract . Vide separations up to sore than 
1 R£ between ISEE 1 and 2 during the second half 
of 1976 have been used to aeasure the oorrela> 
tlon length of nagnetlc pulsations in quasi- 
parallel shocks. Mien the two spacecraft were 
less than a few hundred ka apart, sagnetic 
oscillations aeasured by aagnetoaetera on both 
spacecraft exhibited virtually identical wave- 
forms, but at distances of several thousand lea, 
thr two tiae scries of field variation showed no 
detailed siailarity at all. The oorrelation 
ooefflcients of the pulsations dropped froa 
close to 1.0 for spacecraft separations of less 
than 100 ka to 0.2 for separations of greater 
than 800 ka. A oorrelation length of several 
hundred ka aay be related to the gyroradlus of 
return protons with energy typical of the peaks 
of diffuse and beaa ioo distributions. ' 

Introduction 

Simultaneous aeasureaents by two or sore 
instruments at different locations within the 
Earth's bow shook and foreshock regions oon- 
stltute the essential tool for distinguishing 
temporally from spatially varying structures. 
So far, analysis of data from the satellite pair 
ISEE 1 and 2 has emikiaslzed the autual oonsls- 
tenoy of their aeasureaents. Indeed, one of the 
striking features of Uie earliest data from the 
magnetceeters of ISEE 1 and 2 was the detailed 
similarity, under normal conditions, of wave- 
trains at the two vehicles even in the highly- 
irregular, large-saplitude perturbations of the 
quasi-parallel abock, of which eiasples are 
mho'wn in this report. A high 0 . of course, even 
the quasi-perpendioular profile differs from one 
spacecraft to the other (Russell snd Greenstsdt, 
1979]. Signal correlation, because of its 
obvious sppliostlon to timing the motions of 
waves and boundaries between the satellites, has 
therefore received much attention, and. In fact, 
one study has auocessfully defined propagation 
vectors and velocities of ULF waves in the 
foreshock [Hoppe and Bussell, 1880; Hoppe et 
al.. 1981]. The limits of oorrelati^ are 
equally of interest, however. 

In contrast to most of the. early data from 
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the ZSEf project, vfhich were obtained when the 
satellites were close together (!.«., within a 
few hundred km of each other), the data from the 
second half of 1978 offer the first opportunity 
to esaaine direotly the extent of signal corre- 
lation, henoe spatisl variation. In the local 
plasma anvironment when the two apaceoraft 
passed through bow shook distances at varying 
separations up to several thousand km. This 

report presents tha first documented change of 
oorrelation with diataoee for e magnatio ooiv- 
stitusnt of the SfiOcK w^ruci^urc and discusses a 
possible relationship of correlation length to 
ion gyroradlus. Our axmaples ara all quasi- 
parallel, by which we mean the angle between tha 
Interplanetary magnetic field and the local 
model shook normal was lass than about 50* mnd- 
lerge-amplituda field oaoillatlons were 

recorded. 

Variable Correlation 

Figure 1 offers a visual display of the 
variations in wavt oorrelation observable in the 
running 12-seoond averages (plotted every four 
seconds) between ISEE 1 and ISEE 2. In Ka), 
tbe t. d traoas of asgnetio-fisld magnitude 
exhibit almost identical waveforms. Moreover, 
the slailaritlea of changing field pattern 
occurred in both the ULF foreshock wavea (e.g., 
around 0015 and 0030 ) and in tha largar- 
amplitude waves end pulses defining the outer 
edges of the quasi-parallel shock atruotura, as 
seen between 0020 and 0024. The fidelity of 
wave duplication at tha two spacecraft per'^ista 
at higher resolution, llluatreted in Figure 2, 
where we see uneveraged data with somplas recor- 
ded every 0.25 second. A aegoent of tha data 
from Figure Ka) ie shown in Pigura 2(a). Uhila 
not idantical in every detail, or exactly alike 
in wplitude, tbe two waveforms shared essenti- 
ally the same pattera for periods of n few 
seconds or longer, and tha occurrencs of higher- 
frequency burats was almost aimultaaeoua at both 
aatellitaa in the Illustrated examples. Figure 
2(b) is en overlay of ISEE 1 and ISEE 2 date for 
a eactioB of 2(a), ahowing elearly tbe olcae 
similarity of the two signals, albeit with 
slightly variable delay from one satellite to 
the other. 

leturnins to Figure 1, we note that in Kb) 
the similarity of tha two flald plots ia oonsid- 
arably leas pronounoad than in Ka). Indeed, 
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Abstract . Some interplanetary shocks 
detected by ISEE>3 are preceded by oany hours of 
strongly- enhanced plassa wave noise at a few 
kHx, while others have essentially no wave pre- 
cursors above background. It has been shown 
that these extreoes correspond to ouasl-parallel 
and quasi-perpendicular shocks, respectively, 
based on the instantaneous orientation angle 6en 
of the Interplenetary sagnetic field (IMF) to 
the shock norsal at the tine the shocks cross 
the spacecraft. we show that precursor wave 
noise level is correlated with field orientation 
and an estrapolated e bq throughout the preshock 
observation interval for two contrasting active 
and quiet cases, and that Intermediate , variable 
noise levels correspond to intermediate, vari- 
able IMF orientations. Ue infer that foreshocks 
are an intrinsic part of the structure of quasi- 
parallel interplantary shocks. 

Introduction 

Knowledge of the ascrostructure of the 
Earth's bow shock helps to organize one class of 
aolar wind events; nssely, the enhaneament of 
kilohertz-range plasma wave electrical aignals 
upstream (ahead) of quasi-parallel , but not 
quasi-perpendicular, interplanetary (IP) shocks 
[Kennel et al. , 1982]. We perceive these events 
as interplanetary counterparts of analogous 
extended bow shock structures, snd as a poten- 
tial tool for Illuminating an unsettled question 
in bow shock phenomenology. 

Figure 1 displays four of the ezgsoples of 
Kennel ^ si. [1962] spanning the range of pre- 
ahock conditions, from noise-free C25 December) 
to almost continuously noisy (12 November), with 
two intermediste esses of fluctuating noise 
levels, one ccsasionally above background (B 
November} and one consistently above background 
(27 August). The multiband signatures of these 
ctSDples, displayed by Kennel et al., showed 
that the average electric field in the 3 kHz 
channel is s representative diagnostic for 
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plasma waves in the 1-10 kHz frequency range. 
The number at the upper left In each panel gives 
the angle egn between the local shock normal and 
tbe INF at tbe time each interplanetary shook 
crossed the spacecraft. The normals were deter- 
mined by tbe ecmblned field and plasma method of 
Abraham-Schramer and Tun [1976]. The corres- 
pondence of asall with enhanced upstream <E> 
suggests that tbe presence or absence of plasma 
wave noise was related to the quasi-parallel or 
quasi-perpendicular structure of the approaching 
shock, implying the existence of interplanetary 
foreshocks similar to the foreshock -outside the 
Earth's curved, non-uniform bow shock 
[Creeostadt and Fredricks. 1979]. 

The distinctions mi&ng plasma wave activity 
levels visible in Figure 1 depended however on 
tbe presence or absence of noise for hours pre- 
ceding shock encounter, while tbe lone 6Bn 
calculated for each shock was based on the 
instantaneous INF iimedlately before shock 
encounter. Since the-IMF direction is variable. 
It does not necessarily follow that the field 
line eoniaining enhanced plasma waves, aay, 
three hours before encounter ms traceable to a 
connection with the oncoming shock at the sene 
•bq. Also, it la always possible, unless demon- 
strated to tbe contrary, that plasma wave noise 
at ISEE-3 was simply a manifestation of the 
Earth's foreshock resisting from downwind con- 
nection of the IMF to the bow shock. We 
attempt, here, to add confidence to the struc- 
tural explanation by filling In the pattern of 
preshoek field behavior in several cases. 

Method of Analysis 

We have used the ISEE-3 data ^ol tapes, 
together with ccmputational graphic techniques, 
to illustrate the approximate relationships of 
spacecraft, Dff', wave noise, IP shocks, and bow 
shock. Tbe data pool supplies plasma wave 
fields, IMF vectors, and solar wind velocity, 
among other Kssuraments , averaged every 126- 
seconds. In a given 128-s«eond interval, we 
take the average IMF ss a single vector to 
represent the field segment during that 
interval, but >-.x wish to represent it as a small 
vector in metric space whose length is pro- 
portional to g^. The metric vector 'a 
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11 May 1982 


During this quarter, there were many activities that involved joint 
data analysis programs, mission definition, and supporting research. 

On March 23-24, 1982, Dr. Scarf participated in a presentation at 
NASA Headquarters involving the possible diversions of ISEE-3 to the Earth's 
geomagnetic tail and to Comet Giacobini-Zinner. 

On April 18, 1982, Dr. Scarf left the United States for a two-week 
visit with Soviet scientists at the Institute for Cosmic Research in Moscow. 

The discussions to be held during this trip involved ISEE data, analysis of 
Venus lightning and solar wind interaction measurements, and Voyager observations 
at Jupiter and Saturn. 

From February 8-10, 1982, Mr. Greenstadt attended the ISEE SWT Meeting 
at Goddard Space Flight Center, and he was responsible for having prepared 
the Agenda for the Shock Workshop held on February 10. 

During this period, two manuscripts were revised: "Plasma Wave Levels 

and IMF Orientations Preceding Observawions of Interplanetary Shocks by ISEE-3 
(Greenstadt Scarf, Kennel, Smith, and Fredricks)," which has been returned 
to Geophysical Research Letters for publication; and "Large-Amplitude Magnetic 
Variations in Quasi-Parallel Shocks: Correlation Lengths Measured by ISEE 1 

and 2 (Greenstadt, Hoppe, and Russell)," which is being prepared for publication 
in Geophysical Research Letters . 


Throughout the quarter, Mr. Greenstadt prepared material for an invited 
review paper to be presented at the IMS Symposium of COSPAR to be held in 
May, 1982, at Ottawa. 
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During this quarter. Dr. Scarf attended the Space Science Advisory 
Conmittee Meeting held at NASA Headquarters {November 16-19, 1981); the 
OPEN Science Working Group Meeting held at NASA Goddard Space Flight Center 
(January 13-15, 1982); and the Annual Meeting of the American Physical 
Society held in San Francisco (January 25-28, 1982). 

Dr. Scarf and Dr. Taylor both attended the International Conference 
on the Venus Environment held in Palo Alto (November 4-6, 1981), and the 
Pioneer Venus Science Steering Group Meeting held at NASA Ames Research 

♦ 

Center (January 24-27, 1982). 

Dr. Scarf, Dr. Fredricks, and Mr. Greenstadt all attended the Winter 
Meeting of the American Geophysical Union held in San Francisco (December 7-9, 
1981). 

A number of talks were given at the scientific meetings, and their 
titles appear on the list attached. 

During this period* six scientific papers were completed, and their 
titles are also listed on the attachment. 

Five abstracts were submitted for the upcoming COSPAR Meeting and 
for the International Conference on Cometary Exploration. Details are 
covered on the attachment. 
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1. “Venus Lightning: A Review of Pioneer Orbiter Whistler 

Measurements'* - given by F. L. Scarf at the Venus Conference. 

2. “Voyager-2 Plasma Wave Observations at Saturn" - given by 

F. L. Scarf at the Winter AGU Meeting. 

3. "Comparison of Plasma Wave Levels and IMF Orientations 

Preceding Observations of Interplanetary Shocks by ISEE-3" - 
given by E. W. Greenstadt at the Winter AGU Meeting. 

4. "Correlation Lengths of ULF Magnetic Waves Observed by ISEE-1 

and -2 in the Earth's Foreshock" - given by E. W. Greenstadt 
at the Winter AGU Meeting. 

5. "The Magnetosphere of Saturn" - given by F. L. Scarf at the 

Annual Meeting of the American Physical Society. 


COMPLETED PAPERS 


1. "Plasma Wave Levels and IMF Orientations Preceding Observations 

of Interplanetary Shocks by ISEE-3" (E.W. Greenstadt, F.L. 

Scarf, C.F. Kennel, E.J. Smith, and R.W. Fredricks), November 
1981, submitted to Geophysical Research Letters . 

2. "Large-Amplitude Magnetic Variations in Quasi-Parallel Shocks: 

Correlation Lengths Measured by I SEE 1 and 2" (E.W. Greenstadt, 
M.M. Hoppe, and C.T. Russell)., January 1982, submitted to 
Geophysical Research Letters . 

3. "Whistler Mode Turbulence in the Disturbed Solar Wind (F.V. Coroniti, 

C.F. Kennel, F.L. Scarf, and E.J. Smith), November 1981, 
submitted to Journal of Geophysical Research . 

4. "Disappearing Ionospheres on the Nightside of Venus" (T.E. Cravens, 

L.H. Brace, H.A. Taylor, Jr., C.T. Russell, W.L. Knudsen, 

K.L. Miller, A. Barnes, J.D. Mihalov, F.L. Scarf, S.J. Quenon, 
and A.F. Nagy), January 1982, Proceedings of The Venus Conference.. 

5. “Observations of Energetic Ions Near the Venus lonopause" 

(W.T. Kasprzak, H.A. Taylor. L.H. Brace, H.B. Niemann, and 
F.L. Scarf), January 1982, submitted to Planetary and Space 
Science . 

6. Pioneer Venus Observations of Plasma and Field Structure in the 

Near Wake of Venus" (J.G. Luhmann, C.T. Russell, L.H. Brace, 

H.A. Taylor, W.C. Knudsen, D.S. Colburn, A. Barnes, and 
F.L. Scarf), submitted to Journal of Geophysical Research . 
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ABSTRACTS SUBMITTED 


1. "Pc 3 Amplitude at Onagawa: Joint Correlation with Solar Wind 

Parameters Measured by I SEE and IMP" (E.W. Greenstadt, 

T, Saito» and C.T. Russell), for presentation at the 24th 
Plenary Meeting of COSPAR, May 1982, Ottawa, Canada. 

2. "Upstream Waves in Front of Interplanetary Shocks" (C.T. Russell, 

M.M. Hoppe, B.T. Tsurutani , E.J. Smith, J.T. Gosling, 

S.J. Bame* and E.W. Greenstadt), for presentation at the 
24th Plenary Meeting of COSPAR, May 1982, Ottawa, Canada. 

3. "Advances in Shock Physics" (E.W. Greenstadt), for presentation 

at the 24th Plenary Meeting of COSPAR, May 1982, Ottawa, Canada. 

4. "Computer Constructed Imagery of Distant Plasma Interaction 

Boundaries" (E.W. Greenstadt, H.D. Schurr, and R.K. Tsugawa), 
for presentation at the 24th Plenary Meeting of COSPAR, 

May 1982, Ottawa, Canada. 

5. "Science Return from ISEE-3 at Comet Giacobini-Zinner" (F.L. Scarf, 

E.J. Smith, and R.W. Farquhar), for presentation at the 
International Conference on Cometary Exploration, November 
1982, Budapest, Hungary. 
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During this period. F, L. Scarf gave a report at the APS Plasma 
Physics Division Meeting in New York, and he participated in activities 
of the US/USSR Working Group on Near Earth, Space, and Planets; the 
ISEE Comet Working Group; and the SSAC subconmittee on the Space Platform. 
E. W. Greenstadt met with ISEE co- investigators and ground magnetic- 
observatory scientists in Edinburgh and London to plan some joint 
programs of satellite and surface data analysis. • 

A report comparing "Plasma Wave Turbulence at Planetary Bow 
Shocks" by Scarf, Gurnett, and Kurth was published in Nature (292 , 

747, 20 Aug 1981). Audio techniques were developed by Scarf for 
synthesizing sounds of plasma waves and were applied to data from 
ISEE-3, Pineer Venus, and Voyager to produce recordings of interplanetary 
shocks, planetary shocks, Jovian and Saturnian magnetospheric phenomena, 

t 

and the Saturnian ring-plane crossing. It was shown by Greenstadt 
that interplanetary shocks have plasma wave foreshocks compatible 
with quasi-perpendicular/quasi-parallel distinction at = 50° in 
local shock geometry familiar at the earth's bow shock, and that the 
sudden appearance of the earth's ULF foreshock immediately after a 
tangential discontinuity in the solar wind is explained as enclosure 
of the observation point in a pre-existing upstream region exposed 


» 4 


when the discontinuity sweeps across the bow shock. Also, Greenstadt 
and co-workers discovered and measured a correlation length of about 
1000 km for large-amplitude quasi -parallel bow shock pulsations. The 
length seems to be related to the distributions of gyroradii of reflected 
ions. 
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During this period, E. W. Greenstadt attended the Gordon 
Research Conference on Collisionless Shocks and the lAGA General 
Assembly, while F. L. Scarf participated in meetings of the NASA 
Space Science Advisory Council and the ISEE Science Working Team 
and Workshop on TYPE II Solar Radio Bursts and Interplanetary Shocks. 

A number of new and promising multi- spacecraft investigations 
were recently initiated. Scarf and his co-workers identified inter- 
planetary shocks detected on ISEE-3 and the Pioneer Venus Orbiter 
(see Figure 1) and they showed that the corresponding foreshock re- 
gions contained very similar ion acoustic wave turbulence. Greenstadt 
started to apply his terrestrial ISEE- 1,2 three-dimensional foreshock 
program to -analyze interplanetary shock phenomena. Figure 2 shows 
one important example in which this analysis demonstrates that the 
B-Field in front of the solar wind shock never intersected the earth’s 
magnetosphere; thus the ISEE-3 measurements of plasma waves certainly 
represented, detection of interplanetary shock precursors, rather than 
observations related to the earth's foreshock. 
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Several projects are In progress at the end of this quarter: 

1. We are examining the geometrical relationship between the. 
orientations of Interplane^.i^ry shocks, their plasma wave forerunners, 
and their pre-shock interplanetary field directions. 

2. We are studying an apparent resonant geomagnetic pulsation 
In the dusk sector to determine both the local conditions governing 
the pulsation and the circumstances responsible for Its occurrence. 

The study Includes observations from three satellites and several 
stations on the earth's surface. 

3 . We are studying the response of the foreshock and shock 
to rapid changes, particularly tangential discontinuities In the 
Interplanetary magnetic field. 

4. We are investigating the details of plasma and field 
behavior under conditions of transition between quasi-perpendicular 
and quasJ-parallel shock structure. 

During the quarter, we completed several papers which have 
been submitted for publication (see Appendix 1). We attended meetings 
listed on Appendix 2. Preparation for the lAGA Assembly to be held 
in Edinburgh (August 1981) and for the Gordon Conference on Col 1 isionisss 
Shocks which will meet next month was made In this quarter. 


Completed Papers ; 


APPENDIX 1 


OF POOR ■" 


Waves !n Space Plasmas Program (R. W. Fredricks), presented at the NRL 
Ionosphere Conference Symposium on the Effect of the Ionosphere Radio 
Wave System (April 1981). 

Plasma Waves In the Jovian Magnetosphere (D. A. Gurnett and F. L. Scarf), 
submitted for publication in Physics of the Jovian Magnetosphere , ed. 
by A. J. Dessler. 

Non-Local Plasma Turbulence Associated with Interplanetary Shocks 
(C. F. Kennel, F. L. Scarf, F. V. Coroniti, E. J, Smith, and D. A. 
Gurnett), submitted for publication in Journal of Geophysical Research . 

Plasma Waves Near Saturn: Initial Results from Voyager 1 (D. A. Gurnett, 

W. S. Kurth, and F. L. Scarf), submitted for publication in Science . 

An Upper Bound to the Lightning Flash Rate in Jupiter's Atmosphere 

(F. L. Scarf, D. A. Gurnett, W. S. Kurth, R. R. Anderson, and R. R. Shaw), 
submitted for publication in Science . 

Energetic Electrons and Plasma Waves Associated with a Solar Type ill Radio 
Burst (R. P. Lin, D. W. Potter, D. A. Gurnett, and F. L. Scarf), 
submitted for publication in Astrophys ical Journal . 

Jupiter and lo: A Binary Magnetosphere (F. L. Scarf, F. V. Coroni i, 

C. F. Kennel, and D. A, Gurnett), submitted for publication in special 
Jupiter issue of Vistas in Astronomy . 

The Distant Bow Shock and Magnetotail of Venus: Magnetic Field and Plasma 

Wave Observations (C. T. Russell, J. G. Luhmann, R. C. Elphic, and 
F. L. Scarf), submitted for publication in Geophysical Research Letters. 
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Plasma Wave Turbulence at Planetary Bow Shocks: Saturn, Jupiter, Earth, 

and Venus (F. L. Scarf, D. A« Gurnett, and V. S. Kurth), submitted for 
publication In special Saturn Issue of Mature . 

Narrowband Electromagnetic Emissions from Saturn's Magnetosphere 
(D. A, Gurnett, W. S. Kurth, and F. L. Scarf), submitted for 
publication In special Saturn Issue of Nature . 

The Control of Saturn's Kllometrlc fiadlo Emission by Dlone (W. S. Kurth, 
D. A. Gurnett, and F. L. Scarf), submitted for publication In special 
Saturn Issue of Nature . 

Detection of Jupiter Tall Phencjmena Upstream from Saturn (F. L. Scarf, 

W, S. Kurth- D-- A, Gurnett, H. S. Bridge, and J. D. Sullivan), 
submitted for publication In special Saturn Issue of Nature . 
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Meetings ; 




March l-5i 1981 - Dr, Scarf attended the Space Science Advisory 

Committee Meeting at NASA Headquarters, Washington, D.C. 

March 16-18, 1981 - Dr. Taylor participated In the Active Experiments 

Working Group Meeting at the University of 
Alabama, Huntsville. 

April 13”!^, 1981 - Dr. Scarf took part In the Space Science Advisory 

Cofwnittee's Subcommittee on Space Platforms Meeting 
at the University of Alabama, Huntvllle. 

April lA-17, 1981 - Dr. Taylor presented a paper at the NRL Ionosphere 

Conference Symposium on the Effect of the Ionosphere 
Radio Wave System in Washington, D.C. 
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The funding for this extension arrived at TRW In mid- January, 1981, 
and by the week ending January 23 t we had set up the Project Plan and Schedule 
for the proposed supporting research and technology activities. 

In the few weeks since January 23, very little has been accomplished 
that merits detailed reporting. We are analyzing plasma wave and magnetometer 
data from a number of operating spacecraft and performing multi-spacecraft 
correlation studies. We are also Investigating new techniques for processing 
data in space and on the ground. More details will appear in the next 


report. 
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During the last quarter. Dr. Scarf participated In presentations 
cn iSEE, OPEN, and other soIar>terrestrla1 programs at NASA Headquarters. 
The presentations were primarily directed toward Dr. Hutch and Dr. Frosch. 

During this time there was also a considerable amount of research 
on the flight programs, ISEE, Pioneer Venus, and Voyager. 

in addition, Dr. Scarf has been preparing to participate in the 
Space Science Advisory Committee meeting in October, I 98 O. 

Hr. Greenstadt attended a HOWG meeting at Goddard Space Flight 
Center, and he participated In the Data Systems Users Working Group 

0 

meeting In Huntsville, Alabama. He also gave a presentation at the 

UCLA Institute of Geophysics and Planetary Physics Workshop on Space Plasma 

Physics at Los Alamos Scientific Laboratory. 

During this period Hr. Greenstadt continued investigation of the 
earth's foreshock, including comparison of ISEE and IHP-8 ion data, and 
attempted to Integrate recent results from numerous investigators into 
a single comprehensive phenomenology. 
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NASA Headquarters 
Contracts & Grants Division 
Washington « DC 20546 
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r 

TRW, Inc. 

Defense Space Systems Gro 
One Space Park 
^Redondo Beach, CA 9027C 


C AOMMSTGOO »r (IfuAtrllum Uttk it 

APPRO, TRW. Inc. 
One Space Park 
Redo n do_ ch . CA 
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4 Sirttl. fhf. 
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OR SQIPjAL PAQE - SS 


amendment or 

SOilCnAYlON NO. 


OF POOR QUALITY 


.(SftUtck 9) 


NO NASW-30ST 
7-1-77 


;J/ DATED 


. (Srr Umi 1 1 1 


V IMIS HOCK ABPIIES ONLY TO AMENDMENTS Of SOIICITATIONS 

[~~| Th* ofakm nwiibat«d (olxitolwn it bi k; fo<i<< m bi«c<i 12. TA* Iibui and doM ipMfS.d for rKe>N o( Offaii ■ ax«md.d. r« not •ittfuS.d 

Qffvrori receipt of Hm oiecndmtat prior to hovr oftd do*e ipocrfioi in ftio lolisilBihun. or M omondttf, ^ ont tftit following rntthedi 

(a| »r ** 5 «mo ond rftwmmo-— — «opi*i of fh.» o«H«dm»nf. (b| fty «cfcno«f^tng roctip* of Hwi omoAdoitrrt oo ooch copy of A* offer tubfunied. oi (c) »y topofot* lentr o* Ulegron- 
•fWich ineludei • referonco to rtie »olicitot<on ond oaMndmeni owmberk. FAILURC Of TOlA ACKNOWlf &GCM£HT TO 9£ BCCEIVCO AT THE ISSUING OFTICE MiOt TO THE HOUR ANC 
DATE SPECIFIED MAY KESUIT IN REJECTION Of YOUt OFTEt If. by virtirt of fWi aaundi wN you detirc «o efcon^'^ offer oireody *«biniHed. *ucb disfi^c may mode by Nlegro^i 

or letter, provided tuch telcgrom or fiflei mabe» reference to tbe colicitetien ond dm omendmerP. ond it teeerved prvo* fbe ope«i*ng hevf end dote ipecifitd 


10 ACCOUN1INC AND AfftOPRIATION OaTA (1/ rtqttirtJl 


R&D(82) 802/30108 
OBLIGATION: $2,079 


188-36-55-18 ($832) 
154-10-80-26 ($1,247) 


Estimated Cost: $2,079 
Cost Share : 21 
Total Cost L— SZ. IQQ 


I • IMS aiOOC APN.IES ONEY TO MOOIF(CaTK>NS OF CONTKAaS/ODDEitS 
(» □ Tbi» Cbcr^gc Order it ttwed purtuent to — 


Tbe Omget «rt fonfv m Mock 1 2 ere o«de to tHe above num bered toniroci/erder 


ft>) I 1 The obove numbered coniroct/ordvr it modified to reflect die odmmittrolive cHongti (wicb ot chcr^geft m peymo office, oppropriotion doto. etc I Mt fortb m btocb I 2 
(c) Thtt Si^plementol Agreemeni it erdtred mto purtvont to outhordy of _ * *^^*^*^* 2304(5)(3)# — 


b mddifiti tbe above rwmbered controd ot tet forth in blocfc 1 2 


12 DESCftlFTION or AMENDMENT /modification 


This Modification amends the Statement of Work and increases the estimated 

cost and cost share totals. 

a. ATICLE I is amended to add, “The Contractor shall provide the personnel, 
facilities and material to participate in discussions on ISEE 1, 2, 3, 
Voyager 1, 2, the Pioneer Venus Orbiter and other NASA activities with 
the Soviet Academy of Sciences, placing special emphasis on the inter- 
change of Venus lightning data and discussions of the US-Soviet Working 
Group on Near-Earth, the Moon and Planets. Such discussions shall be 
conducted during a visit to the Soviet Academy of Sciences in the USSR 
not later than May 15, 1982," 

b. ARTICLE V is amended to increase the estimated cost of the contract to 
the Government by $2,079 from $568,000 to $570,079? the cost share amoui 
by $21 from $5,737 to $5,758? and the total contract estimate by $2,100 
from $573,737 to $575,837. 

c. All other terms and conditions remain unchanged. 

EH.f« •* ib b m Aw I fcamn, alt Iwm* wtti fen^ham ol cfocwmrM m Ums i 8, m kmetiKn dia n grd , omefo iw c fc ou ie mt onrf in fon favot onrf «A«l 
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O coNTSACTOi/OFK«o» is «ou«!o to s«n ths oocwg Ni tm h tw-Z— cqftes to asuwe o«K:t 
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IS NAAtf AND TITlf Of &IGNEI iTrpf or pvnO 

J. r.VFPBERT 


18 name Of OONTSACTMC OfF^K ( f frtmll 

u Donald J. An&reo^xa 

W DAtt SIGNED 
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■ U08 NUMBERI 


5079-73. 3372-96. 97, 3467-76. 3473-58 

CONTRACT TITL.C - » f .... 


REVISION 

13 


Onaoina Data Reduction, Theoretical Studies & Supponing Research in Magnetos pheric Physics 

iASl£>OA ItiUAHCE — — — — — .HpONS6r' ■■ 

Change of Administrator S&T6 ^ CA ATP RTO 

This Mvisian ifl is*vi to modify only tho (ollowlna block nwoikort of th« CONTRACT AUTHORIZATION: 


Effective 15 March 1982 the Contract Administrator for this contract is 


changed as follows: 


from 


W. G. Sanders 
Rl/2004 


M r Mnrr 


01/1050 

X63837 




etSTRIBUTiON: 

STANDARD DiS?8IBUTIOR LMT Qoi Qei PLUS TMC POLI.OVINO 
WftMC ».B8./MAIU 8TA. 


J F. Scarf (PM) 

( ^L. Calhoun 
^ I M. Chapman 
J. Friichtenicht 
P. Gentile 
P. Herbert 


U Clin 


Rl/1176 

Rl/1086 

Rl/1096 

Rl/1096 

01/ 1230 

01/2044 

01/1170 


Lor 


7711^ 

CONTRACT AUThORIIATION 


C' 


^U T KAfe 

& SEP 81 

•A$li rok lUUAHCE 

Amendment No. 7 


NUMSER 

2im 


JOBMUM0EA go79-73, 3372-96, 97 
3467-76. 3473-58 


(contract no. 

NASW-3087 


REVISiON Na 


12 


RACE 


1 


or 


1 


CONTRACT TiTkE 


Ongoing Data Reduction, Theoret 
ical Studl&s & Supporting Research in Mag re 


Thu rRvisien U iBMMd t* snly the fDitewins biedi nuaihtrs »f th* CONTRACT AUTHORIZATION: sphcriC PhySiCS 


This authorization is being issued to correct C/A Rev. #11 to show the issue date theresr 
as 8 SEP 81 and the basis for issuance as Amendment No. 7. All other data remains the 
same as follows: 


Previous 


This modification New Totals 


Total Cost $442,424 

Total TRW Share (4,424) 

Total NASA $438,000 

Share Funded 


$131,313 $573,737 

(1 ,313) (5,737) 

$T30,000 $568,000 


Contract is now fully funded. 
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TRW, Inc. 
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Defense Space Systems 
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to ACCOUNTING AND AmOPtiAtlON DaTa /!/ 


II, VHB aoa ArniH onit to moocncations or coniracis o*t<ici5 

(•) Q] Sill CtlObtl* Order it lUued ^wrtunnl fo ___ ... ... . .. - 

11a OtnApei Ml fai*i m bWrk I '4 ni* mod* la llir oLut* ■< mb. •»( nn' |..' > I. > 
(b| j)y Th* aboM numbrieJ inidiaci/nd** -trudifvj '.• . .|',m .•■■i 
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B OCT 81 [REVISION HQ. -D Uaoe of - J-_ I NASW-3087 


BANS FOB usuANce coHTBACT TITLE Qngolng Dztd Rcductlon, Thedr 

Modification No. 2 ^ leal Studies & Supporting Research In Maan 


This ravisisn is issued te smdify enly the fsllewina Uedi numlwra ef the CONTRACT AUTHpniZATION: SphcrlC PhySiCS 


This modification adds funding as follows: 


Previous 


This Modification 


New Totals 


Total Cost $442,424 

Total TRW Share (4.424) 
Total NASA $438,000 

Share Funded 


$131,313 

(1.313) 

$130,000 


$573,737 

(5,737) 

$168,000 


The contract Is now fully funded. 
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■ SEVEN Bz 
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NASA Headquarters 
^ ' Contracts & Grants Division 
I Washington, DC 20546 
I Attention: D. Andreotta 


e~31«81 . D-04971 _ 

HWP— 9 * AO*MNISU«IO Kt t!l nHrr A/.m 4 » I 

APPRO, TUM 

on Oncf Spnot* Peuk 

Redondo Beach, CA 
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7 . CONIIACTO* 

tiAMI AND AOMUS 


i.v liny loni 


(Snvrt. til}, 
tmtff. uatc, 
Kil' 

OtJt! 


TRW, Inc. 

Defense Space Systems Group 
One Space Park 
Redondo Beach , CA 


. ^ AMtNOMlNI or 
L J SOUCITAIKJN NO 


0»TED 

. NCoiriCATioN Of 
CONlfACT/ 0 »DF« NO 


• litl klutk 9) 


llATiD 7-1 -77 (\r, II..I ,1. 


9 IM<S 61 CCA ArriiEi ONU 10 AMfNDMfNIS 01 SOiICIUTIONS 

MmateT «4 iclicilAtiafi emended o» m< foitK m tlack >2 Thi* hour nod dn*r tf'efiTtfd Ur < 1 □ i\ ertended J >‘^1 CBlirtd^d- 

OAvrees NitfM eiknenied^ receipt ot fhi» emendmrni piaoi to iK# Aogr and dr*(* eperd*^ m itv 1 r u« o^rkro ^d. br oo« o* *ke ir, •««eH.otS 

(«J 9f e»pn* 9 end ^i*|M** ©• ft»a ©rntfidiwert. to) •> <i*ir»09»*t-1*iiO9 •nceipi o* »!»*»♦ Mdrt«*-ni n<i « o< ^ 'npr of the ©*♦• • \»bn .<«en cm (• t 8y («, ^rof* letter or UleQ'drr 

wb«.h ifw'wdti • reference *0 the lottritetion ond omend<nviit numbers FAlLllRF YOUfi ACKKOWU OOCmFnT IC Af RlCltVtt) Ai tii( iSSUlNO OFflCr FRiOR TO IHt HOUR AHD 
DATf bR|C(Fff& MAY tiSUtt IN REjfCf|ON Of YOUR Olffi U. by viriur IK% «»meiid«reri* d* •**> ch^r.^ «jn ©Rri oh* ed| j. cuib thener mu> Ue mode by fsleo'om 

Of le**ef pro^rded web «elep*em ©r tetfer moRet retetence flo *be c. h ifotio^ oi*-^ »h*» «.#id v *«*ri f> • iw tfe g|*rn>i.y low o'«l do** »pe. 

iT AcrouwiNG "and Af^ data fit ' *" * 

R&DCBl) 801/20108 170-36-55-18 1550,OUO) iNCUr^iSE OBLIGATION $130,000 

385-36-01-10- ($70,000) — — — — — 

II. IMIS tiocr Amtu ONit TO MOpncATio -a or coNi«Aas/o*i««s ■" 

(01 □ Thu ChpAgt Order u uwed pimponi fo ....... . _ . . _ ^ 

The Otenpet «f ffodb m block 1 2 ore mode 10 tbr above nvnimreu • 1 

(L ^ The abovv'ni#ntP%red coMroCt/oider II Riod<l*i d t « tnflr** fhi- nd<"tr« *‘>i ' •< ctKirtfr* i'uh h ,it ,rt *n i) tri| nWi ^ , oppiopfHii '>r d*>trt eli | irf fDitl* n bluci 13 

<C| □ li.ii Skipplementol A^iferrent it eciteied into (MtiMont ir itut|*t,rii^ i * — . , » „ . 

b eiwd.f*ec iKe cU»ove numlMied cor.t«cKi m 111 K*«n. h blu'k *3 

r 277 >£SCRlFTK>l ^ mODIM^TION - - . .. . 

This Modification increases the amount of funds obliqated under the suhiject 
contract. The contract is now fully funded. 


OF POOR 


ifCEit \ 

SEP 4 ISSlN 1 
CONTRACTS 

<V 


tw>* wt fcw»A, aP l<w» t a«tf caitd4ie.t al Ih. iotumn* »f<R§>u.d >* hliKk I, e» h» iN»le». fiiWkj<4, a».( m luH iara. and afl«i 

Q □ roN«ACTo«/oma» .s ikjwwd rc vr.y^ . 

.. ij MAMi S~cwifiIcTi^^ii6i ^ ■ ‘Ilf (01 AMiWV/^' Zy /a" 


CONES 10 isswin: orria 


17 ONINy-.'/M Voi AMlI 


el parw* atMtatui^ la vgn) 

IS N- ki AND Tine w »5^» (Tff^ 9T IT 


14 


D^ti SIGN9P ~ liT^iu Of fONitiri^r. "Ti^ 


Uonald J. ANDfifiCJTTA 


19 OaU sionic 


8-31-81 


ORIZ 



NO. 


7 APR 81 iREVISlOH Na ^ Q I^aoe J or .J { HASW-3087 

lAus FON ISSUANCE jcoNTNACT TiTtB Qngoi RQ Data Reductioii, TheoH t 

Amendment No. 6 I igal Studies. & Supporting Research In 

This ravision is issued to stodify only ths following block numbors of tho CONTRACT AUTHORIZATION: MaQ^^'tOSpherlC PhysIC S 


lASIS FOR ISSUANCE 

Amendment No. 6 


Allowable expenditure of cost Is related to funding on this cost sharing 
contract as follows: 

Total Cost $442,424 

Total TRW Share (4,424 ) 

Total NASA Share Funded $438,000 
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TRW 

CONTRACT AUTHORIZATIi 


iALfs NUMBER 

31219 

3N 

JOB NUMBER 

3372-96 97, 3467-76, 3473-58 

OTBaTe 

: 8 JAN 81 

REVISION Ha - 3 . 

RAGE ^ 

WBHi 

CONTRACT NO. 50/9-73 

NASW-3087 


T . 

L 


Amendment No. 6 


CONTRACT TITLE Ongoing Data Reduction, Theor^ 
ical Studies, & Supporting REsearch in 


I Thi* ravisien it ittwtd to modify only tho following block numborr of tho CONTRACT AUTHORIZATION: MagnetOSpheriC Physicj' 

i 

(11) The period of performance is extended to 30 SEP 82. 

(14, 15, ’16) Cost, TRW Share, Total: 

Previous Totals 


Total Cost 
Total TRW Share: 
Total NASA Share 
Funding 


$321,192 
, (3,192 ) 
$318,000 
$318,000 


This Amend. 

$252,545 

(2.545) 

$250,000 

$120,000 


New Totals 

$573,737 
_ (5,^7) 
$568,000 
$438,000 


The contract is now funded through 9/30/81. 

II 

Reporting Requirements: Quarterly Progress Reports Repro + 7 X“^"81 thru 

1-15-82 




Final Report 


Repro + 7 9-30-82* 


*This date is changed from 12/31/80. The final report is to cover the period 
25 June 1980 through 30 September 1982. 
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SYSTEMS 1««C REV. B-TS 



rvmm ju. Aar 1966 
OCN9AL tuvias AOMINtSTRATION 
RD. MOC nC. |4> Ol) l-lA.tOI 


I. AMENCMBn/MOOmCATION NO. 


Six (6) 


AMB4DMENT OF SOUCITATION/MOOiRCATiON OF CONTRACT 




3. KOUtUnON/njKMAK KQUES1 NO. 

10-25012 


6. AOMMSraCD tv ft/fder <iw« Mni if 

i^PRO; IPW, Inc. 

One Spaae Park 
Redoido Beadi, Ck 90278 


4. nojEcr NO nj iniiMbhi 


•7. C0NT8ACT0* 

NAME AND AOOtm 


FACtUTY CODE 


r®W, Inc. 

! Defense and Space ^sterns Groip 

: cne Sp&ce Park 

wap ' Redondo Beach, CA 90278 

I Cadif 


— AMeNOMENT or 

Qsoucitation wo.. 


— AtOMNCAltoN OF 
pq CQNtlACT/OtPK NO. 


7-1-77 


.I'&r U$dk 9) 


.fStt hitch It) 


tmd 4t0» iat racMN Oflbfi Q to art i to i d , [*"1 to Mrt •zNnttod. 

ciCsd to Its fttioWNai, «r a w »i i4 « tl , by aw *f llw Nt l— iog noibedt: 


9. THU tlOa AFFUES OKIV TO AMENDMENTS OF SOIIOTATIONS 

□ Vw tobato ii wiitoii sF MiicMaiiM to —ad wt m ito Ndh to btoeb 12. Tlw Iwa aid dato a»ltod iw ractoN Oflbfi to atomdal, to wd aztonttod. 

Oltofa* aal admavladot ractopl •! dito a» a ida r »l fMria to dto iwa aid d*to ifcittod to Its tolieiMNai, a a awnda), by aw af dw tottooing wabedt: 

(r)*6y to fw iwg ato rtTiimino fi»|rr'm «f dito yadwiM; (b) by adumaAa4t<at toe*to* •* anaidwato ai ctoch tapr 4*^ »wbm>i«*d; a (c| ly utoarot. tato, a tol.«f«« 

wiiidi todwda ■ tofaam to dw Mlicitaiai aid amaidmea mmbaf. FAAUK OF YOUB AOlNOWUDOEMENr TO U EECEIvm AT THE ISSUINS OFFICE FtUO* TO THE HOUl AND 
DATE SFSOFiEO MAT lESULT IN tEJECTlON CF TOUR OFFER. M,. by NiIim cl dwi ■a«itdi.»M yai Aatita to dwiige ai sfla oitoady MibwH«.d, wcti diang* may ba awd. by toli gi a m 
a iotoa. mani a h todi totogrom a totia oialwi ratoraata to Hw taUcitotiaa aad dito a a wa dw a N , aid to racarvad priat to dw ap ato g baa oad daw tpatifiad. 


I 


ACCOUNinNG.ANO AFFROFRIAnON DATA (Jf rtqttirtdl 

R&D (80) 800/10108 170^6-55-18 ($60,000) 

ObliqaUon; $120,000 385-36-01-19 ($60,000) 


Estimated Cost-$250,000 
Cost Share - 2.545 







1 1. THS MOCK AFFUES OMY TO MOOVKATIONS OF CONItAOS/OIOStS 
(*) |_J Tbto Owiiga Orda to itauad paiaad to 

Hw Cbaa g a i af liedti to btodi 1 2 aa owda to dw ab o na wumbawd eaama/aida. 

(b) Tlw obeta aanbarad raiaiocl/eidar to modifiad to laflae* dw odmto id fa to a dwn 

(c) Q Hiii SitoplaflWfitol AgtaaawM to aatorad into pawoa to ovdiorily af 10 

b aadifiai dw obova numbafad canned a Ml faith in bteck 1 2. 


.. OCSOUFTION OF AMENOMENT/MOOriCATION 


daagat (wdi a e f ianga i to paytog oMea, ppprc p rtotiai (Seto, ole.) a* todh to btock 12. 


The puriJOse of this ttodification is to continue research under ocxitract NASW 3087 r to 
emend the Statenent of Vfork; to increase the estimated cost; to extend the period 
of perfonrance; to revise the reporting requirsnents for the final report; and to 
j?3state the contract in accxardaioe with current NASA procureraait regulations. 


(Continued on the next page) 
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Aotodmtnt of Sollclt«tlon/Hodific«tion of Contimct 
Modiflutlon Bo. 6 to KASW-3087 
Block 12, Continued 


Page 2 of 3 


ORIGINAL PAGE fS 
OF POOR QUALITY 

a. Article I is anended to tdd the following: 

"During the period of perfomonoe specified for Modification Ko. 6 to 
'tMs oontract, the contractor cdiall continue on going data reduction, 
theoretical studies and si:$^3orting research in negnetospheric pir^sics 
initi at ed under Modification Bo. 3, and as more particularly described 
in the contractor* s proposal &O&31219.003, and 31219. 004, dated July 1980 
and'S^tenber 1980, re^>ectfully, both of which are incocporated herein 
by reference..'* 

b. Article U is amended to add the following: 

"The work to be performed under this modification shall be cxzipleted 
no later than Septenber 30, 1982." 

c. Article HI Is anended ip add the following: 

"The final report the work to be performed under this nodifiration 
and modification Bo. 3 shall be delivered no later than Septoiber 30, 1982. 

d. Article V is amended by changing the total cost of performing the %rork 
under this contract and the total estimated cost to the Govemn^t from 
$321,192 and $318,000 to $573,737 and *$568,000, respecrtively. 

e. The work to be performed under this modification shall not be subjec± 

to the provisions and operations of Article XTI, notwithstanding language 
in the Article to the contrary. Referoioes in the Article to a contract 
eaqpi^tion date and conpletion of contract performance shall be construed 
to m^n August 31, 1979, the end of performance date for Modification 
Bb. 2 to this oontract. 

£. Article XV, Cpticns, is deleted. 

g. Article XIV is amended to (1) Incorporate Modification No2 to Basic 
Agreement BASll-680 (B) , dated April 29, 1980, herein. 

(2) Delete Clause A. 5, Utilization of Small Business and Small 
Disadvantaged Business Concerns, (Sept. 1979) (1,707- 3 (a)), and suir^ti- 
tute in its stead. Utilization of Small Business Concerns and Small 
Business Concerns Ownal and Oontrolled by Socially and Economically 
Disadvantaged Individuals, (June 1980) (1.707-3 (a) ) . 

(3) Arnold Clause A.6-3, Acquisition of Existing Govemmait D^uip- 
nES|t, by dianging the Sate thereof to Karda 1980. 

(4) Amend CLaiise A.12, Disputes,!^ dianging the date thereof to 
Jixe 1980. 


<AsBendment of Solicitation/Hodificaticm of Contzact Page 3 of 3 

l^odification No. 6 to HA5W-3087 
Block 12 Continued 

(5) Anend Clause C.29^ Allowable Oost» Fixed Fee and Payment, by 
changing the date thereof to 1980. 

(6) Add Clause C.3, lindtation of Liability > Service Ocntract. 

' (7) Add Clause 0,20, Lindtatian on Withholding of F^^nsnts • 

(8) Add Clause C.28/ Stop Wdsrk Order. 

(9) Add Clause C. 31, Limitation of Govemsent's Obligation. 


h. The Schedule and all referra^ces thereof are amended to add the 
• ihl-lowing: 

“Article XV limitaticn of Govemnent's Obligation 

Pursuant to the Clause, of this ocntract, entitled « Limitaticn of 
Govemoait's Obligation , funds in the amount of $120,000 are 
heretiy allotted for the performance of this oontracrt for the 
p^od January 1, 1981 Septsder 30, 1931." 
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TRW 31219.003/4 
1780.5.80-6550 
1 December 1980 


NASA Headquarters 
Contracts & Grants Division 
300 - 7th Street, S.W., Room 723 
Washington, DC 20546 


Attention: Mr. Don Andreotta, Code HWC-2 

Subject: NASA Contract NASW-3087 

Proposals 31219.003 and 31219.004 
Ongoing Data Reduction, Theoretical Studies 
in Magnetospheric Physics 


As indicated in my telephone call to you of 26 November 1980, TRW requests 
that the modification resulting from the subject proposals provide that the 
due date for the final report be changed to the end date of the added work. 


TRW INC. 

DEFENSE *& SPACE SYSTEMS GROUP 



W. G. Sanders 
Contract Administrator 
Applied Technology Division 


WGS:bc 
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TfiW 

CONTRACT authorization 


iAL^s number' 

31219 


JO» NUMBER 

3372-96, 97. 3467-76. 3473-5d 


6079 - 7 : 


V. jumssrfi — 
S 15 OCT 80 


REViSION HO. — B 


PAGE 


OF 


ICOKTNACT NO. 

NASW3087 


•ASIA FOR ISSUANCE 

Memorandum from AFPRO/TRW dtd 9 OCT 80 


CONTRACT TITLE Qngolng Data Reduction, Theorf 
1cal Studie s. & Supporting Research In 


This Tvvisien Is Issusd to modify the followino block numbers of the CONTRACT AUTHORIZATION: HSQnCtOSphcrlc Physicj 


The Administrative Contracting Officer is changed to Sandra N. Rickman/TDM/RPE, 


AFPRO/TRW/TM 
One Space Park 
Redondo Beach CA 


90278 


ORIG'iVAL 

POOR QUAury 


DISTRIBUTION: 

standard distribution list 0»1 PLUS THE FOLLOWING 


NAME 

F. L. Scarf 
M. L. Calhoun 
\ Friichtenicht 
- . Staudhammer 
P. R. Gentile 
H. D. Wilkinson 
D. A. Edwards 
A. K. Williams 


BLPC./MAIL ST A. 

Rl/1176 
Rl/1086 
Rl/1096 
Rl/1096 
El/4048 
El/5052 
Rl/1120 
Rl/2104 


M. Wong 
Rl/2104 



•7/1 y. 

W. G. Sanders 




CONTRACT ADMINISTRATOR 


CONTRACTS MANAGER 


SYSTEie 1«4C REV. B-7S 











-PJ.V to 

*TtN 


TM 


DEPARTMENT OF THE AIR FORCE 

$Lf PiAKt REPRCSENTAtlVE OOCT «6) *» COhiTRACT MDt CMv lArsc) 
TRW DEFliiNSC AND S>‘ACC &Y&TEWS CROUP 
ONE SPACE park. REDONDO BEACH. CALIFORNIA t037il 

9 Oct 80 





iuBJECT: Assignment of Administrative Contracting Officer 


TO TMD/RPE/Sandra N. Rickman 

1. Pursuant to the agreement between National Aeronautics and Space 
Administration and Department of Defense, dated 18 June 1969, and 
NASA Letter of Delegation, dated ,25 June 1980 . from NASA 

Contracting Officer, yoin are hereby assigned as Administrative 
Contracting Officer for the following Contract: 

Contract Number NASW.-3087 


Contractor: 


TRW Defense and Space Systems 

One Space Park 

Redondo Beach CA 90278 


roup 


tiffice of Administration; 


AFPRO/TRW/TM 
One Space Park 
Redondo Beach CA 


90278 


( 2 . This assignment is limited to the performance of those field 

administration support functions set forth in referenced • ''++er of 
Delegation. Functions not specified in referenced letter are reserved 
l,'“ MASA Administrative Contracting Officer. 

CHARLES G. WORTHINGTON, Lt Col, U5AF Cy to: DCAA 

Principal Administrative Contracting Officer Buying Office 

Contractor 
Contract File 
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TRW 

CONTRACT AUTHORIZATION 

SALES NUMBER 

31219 

JOB NUMBER 

3372-96, 97, 3467-76, 3473-58 

SEDATE 

3 OCT 80 

REVISION Na 2 

l*ACE 1 OF 1 

CONTRACT NO. 5079-73 

NASW-3087 


Amendment No. 5 


ical Studies. & Supportlno Research In 


- - - - - - ^11 

Thl« r«vi«ion ia iaawcd to modify only tho following block nimbofa of tho CONTRACT AUTHORIZATION: MagnetOSphcriC PhySI 

(11) Period of Performance is extended to 31 December 1980. 


DELIVERABLES: 


Quarterly Progress Report Repro + 7 10-15-80 

Final Report Repro + 7 12-31-80 


OF POOR QUALITY 


tMSTRIBUTION: 

STANDARD DISTfUBUTION LIST 0«l PLUS THE FOLLOWING 


NAME 

F. L. Scarf 
IK. L. Calhoun 
Friichtanicht 
I V. Staudhiitiiner 
P. R. Gentile 
H. 0. Wilkinson 
D. A. Edwards 
A. K. Williams 


BLOC./MAIL ST A. 

Rl/1176 

Rl/1086 

Rl/1096 

Rl/1096 

El/4048 

El/5052 

Rl/1120 

Rl/2104 

TTl /om/l 



W. G. Sanders 


CONTRACT ADMINISTRATOR 


CONTRACTS MANAGER 


Uff> m n 


« ilANDASO FORM 30. JULY 1966 
OtNEtAl KSVICCS AOMMtSTtATiON 
KO. P«OC. ESC. C«l Cnt) I.1M0I 


AMe^DMENT OF SOLICITATION/MODiFlCATION OF CONTRAa 


»AOt 

1 


cr 

1 


1. AMENOmENT/MOOiFiCAIIOn no. 

Five (5) 


2. 0FECTIVE DATE 

9-30-80 

2. tEQUemON/FUROUSE SEOUEST NO. 

D -04554 

4. FROJCa Fto. {l/dfptkaUtI 

kS. OSUED RY 

CODE 

KWC-2 

S. AOMMSTBIS) by (tfdtkar tkam Uack i) 

CODE 1 

. NASA Headquarters 
Contracts & Grants Division 
Wasliington, DC 20546 

APPRO TRW 

One Space Park 

Redondo Beach, CA 90278 

Attention: Donald 

J. Andreotta ' | 


i 


7. OONlRACTOR 

name and A80USS 


CODE 


FAaUTY CODE 


r 


(Strttt, tiff, 
amntj. ttstt, 
tmd ZIP 
C*dt) 


L 


TRW, Inc. 

Defense Space Systems Group 

One Space Park 

Redondo Beach, CA 90278 




J 


.AMENDMENT OE 
SOUCITATiON NO. . 


OATS. 


.(Stt Utfk 9) 


MOOnCATION Or WA«!U-‘inR7 
El CONTIACT/OKOEI MO. »AOW OUO/ 

DATED 7-1-77 j , j 


THIS KOCK AmiES ONLY TO AMENDMENTS OF SOLICITATIONS 

f* I T!;: s ,-i i .a.ii.r. h w< Mnh i« Hwk 13, TS» kovr and daft i^Milbd for rmlM af Olfox I I it t irtt i i ^ t d. it Ml m t tandnd. 

Olkt«n mtnr tluiMfodgo r»c*i|M M tWt oiMMiaMnt prfor *• tilt htur tad dcM i»tc tfi t d in Iht itiidWMn, m at antndtd, b, tnt «f Ml foUtning mllwdti 

(0) Sr agnin^ and -t-—- p -r-- af Mil ontndtwn!; (b) h tekno-lidgiiig iMtipl a1 iNi amindiiitnl tn itch copy a1 tha afftr lubwittHd, at (t) ly ttpo'alt tt«if •< MltO'O" 

•b.cli indiidm t rafortMt •• M« Mtiu«a«»n and BMndnitnl iwiiibtft. FAEUK OF YOUR ACKNOWUDCEMENT TO SE RECEIVED AT THE USUINC OFFICE FtlOR TO THE HOUR AND 
DATE SFEOFIED MAY RESULT IN REJECTION OF YOUR OFFER. H. by wffot a( Jkii antandaaid yM dnire «• cfemft an alfor alnad/ wbmilltd, well ehanga nay ba Mdi by tattgron 
ar foatf, arwidtd weh lalegrtni tr «tHif tnafctt rtfortnea la Ibe lol'tiltiian and Mil am and^a t d, and ii wetnrad prior to Mo opaning hour tad da«t apaciiiod. 


10 ACCOUMTINC AND AFFROFRIATION DATA (If rttfairtd) 


Ho Cost Extension 


II. THIS SLOCK AFFUES OFAY TO MOOMCATIONS OF eONTRACTS/ORDERS 
(at □ Dili Cbei^t Ordtr ii iiiutd pwruMHit lo 


Dm O w i gii «< fordi in btodi 12 art aiodt la Hio oborc nun i btrtd coMacI /ordtr. 

(b) Dm aboro nwnborod esitrecl/ardar it atadiM to rcitcei Kit adminttrrMivt ehongti (wdi at changot in paying offin, aMtoprforion doto, oto.) tot forlh in bfocli 1 3. 

1.1 lil >»» I. ^ tlie mutual agreement of tfte parties. 


b aodiSai Hit obo»t numbtrtd enmnicl at tat foiHi in black 12. 


13. DESCRIFTION OF AMENOMEHT/MOOIFICATION 

Where&s, the Government has a requirement for extended services of TRW, Inc., to 
continue Ongoing Data Redu«L:tion, Theoretical Studies and Supporting Research in 
Magnetospherlc Physics,* and 

Whereas, the Contractor has agreed to continue research and analysis during the 
period September 30, 1980 through December 31, 1980; 

lAov, therefore. In consideration thereof, Articles XI and III are amended to change, 
"September 30, 1980*', to, "December 31, 1980", therein. 
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TRW 

ONE Ma MMK-* nBXMOO »CH • CatMMM BBTT 


INTCROFFICC CORRESFONDENCC 

TO: F. L. Scarf cc: OATK: 11 September 1980 


•U.JECT:SN 31219,003 

Ongoing Data Reduction, Theoretical Studies And 
Supporting Research In Magnetospheric Physics 



riKOM: W. G. Sanders 

DLDO. MAIL ST A. 2004 gxT. 63837 


I have been talking to Dr. Roger Williamson, whose name you gave me, 
to trace through the PR for the FY 81 procurement. It turns out that nothing 
has been done yet. Don Andreotta received our proposal a couple of months 
ago and sent copies to Wiskerchen, but Wiskerchen never got them, so nothing 
has been done. Dr. Williamson will put his hand on a copy of our proposal 
tomorrow and will get the process started. He holds little hope that the 
PR will reach Andreotta in time to conclude negotiations by 30 September 80. 
Andreotta is going on a business trip on 22 September and will be on vacation 
in the subsequent two weeks. Dr. Williamson and I agreed to touch base again 
on Monday, 15 September, to review status. Williamson is now thinking in 
terms of contracting for two years since last year's review was good for 
three years. Our proposal for the second and third years will reach them 
about 17 September since the signoff cannot be completed this week. 
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CONTRACT TuThORIZATION 


ufc DATE 


V 26 June 1980 


Ias 


REVISION NO. 


PACE 


SALES NUMBER 

31219 


JOB NUMBER 

3372-96, 97, 3467-76, 3473-58 


CONTRACT n67 

NASW-3087 


■5075:73 


[contract TITLE Ongoing data deduction, Theor^ 
leal Studies, & Supporting Research in 


IS FOR ISSUANCE 

Amendment No. 3 


This ravision is issu«d to modify only lh« loilowing bipck numbers of th« CONTRACT AUTHORIZATION: MagnetOSpheri C PhySlC 


(.11) The period of performance is extended to 30 SEP 80. 
(14) (15) (16) Cost, TRW Share, Total: 


Previous Totals 


This Amend. 


New Totals 


Total Cost: $199,980 
Total TRW Share: (1,980) 
Total $198,000 


$ 121,212 

( 1 , 212 ) 

$ 120,000 


$321,192 
_ (3,192 ) 
$313,000 


Reporting Requirements: FINAL REPORT - due 30 SEP 80 


ARTICLE XIV is amended to incorporate all changes to Basic Agreement 
NASI 1-305 (B), dated April 23, 1976 and modifications, thereto, as incorporated 
in this contract, contained in Basic Agreement NASll-680 (B), and Modification 
No. 1, thereto, dated August 7, 1979 and February 12, 1980, respectively. 
Additionally, Clause A-28, Inspection and Correction of Defects (April 1975), 
is deleted and Clause C-34-1, Inspection (Sept. 1962) (Short Form), is substituted 
in its stead. 


Proposal for fourth year of contract - due 30 MAY 80. 
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OF POOR QIJAL5TY 


CISTRIBUTION;* 

STANDARD DISTRIBUTION LIST 0*1 PLUS THE FOLLOWING 


NAME 

F. L. Scarf (PM) 
M. L. Calhoun 
Friichtenicht 
■f. Staudhammer 
P. R. Gentile 
H. 0. Wilkinson 
D. A. Edwards 
A. K. Williams 

M r. -W QnO.. 


BLDG./MAIL 5TA. 

Rl/1176 
Rl/1086 
Rl/1096 
Rl/1096 
El/4048 
El/5052 
RV1120 
R1/2104 
-RW21-04 



W. G. Sanders 

CONTRACT ADMINISTRATOR 


i 


CONTRACTS MANAGER 


TO I 


Distribution 


DATE: 


26 June 1980 
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INTCKOrFICe CORRCVPONDENCE 


CCt 


» . 

suajEcri SN 31219.000 

Contract NASW3087 



EROM; W. G. Sanders 

BLOC MAIL STA. 2004 63337 


Our customer has extended the period of performance of the subject contract, 
so the enclosed Close-out Request is cancelled. 
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DISTIRSUTION 


Classified Material Control 
Contract Accounting 
Contract Close-Administrator 
General Counsel 
Patents Counsel 
Project Manager 

Procurement Close-out Coordinator 
Property Management OFfice 
Resident DCASR Office 
Contracts Comiunication Center 
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4 fbor (OHf) 



3. tffccnve OAit 

6 / 25 /® 


3 . teouairoN/pwouse tfoucsr no. 

lM3Zf500 


4. tmjta NO. n/mppiKsUn 


«uB» or 


CODE 


Bssdqisrtera 
Cosbraets ft Grazxbs lU.v±5icsi 
; VesMsgbosit JXj 2054^ 

< Jtbteabiant Uso Theresa Guxtis 


4. i U Ni mTEiim iT (If 

iSSBD TSa 
OoB SpxB Park 
Bedondo Beacbf CA 


Ate* 


CODE 


90278 


EXCfUTV CODE r 


7. eoNTMOo* 


toot 


r^OQff 3he» 

Pefeoae Space Sbrsteass droas 
r»te.ai9. Okie Space Park 

Bedondo Beach, CA 90278 
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10. ACaXMTMC ANO APPtontunON data (Ufmrmtmij 


h/a 


II. MS 008 APPUES OM.T TO nOOMCATIONS OP OONnAOS/OffiEIS 
Ote Qaagi Orter n itiate tiniiant M .- — _ _ 


12 ara p*ate ta itia abaoa a a i ab ai te aaratam/a 
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3. DESODPTON op AAtfNOiAENT/iaOOIFiCATION 

I 

This SRipplemezs&al agreeiDei& is Issued to change the procurement request number fbram 
lC-23665 (n»d 3) to 10-23655 n 

ATI. amm Tism md ooiioniDNS of this comiRAcr remam tbe same» 
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T;!,' purpose of this Modification ib to coat inn.’ ri’.-^raiv li undi-c contract J7ASW-30S7; to amend 
fuc hi-atemeiit of Work; to increase tlie ostimatid to.'^t', to extend the period of performance; 
to ri vise the reporting requirements for the l it al rrpoi t ; and to restate the contract in 
icccrdar.ctf with current NASA Procurement Keg laiioi’.s. 


a. ".r'iclc I is amended to add tlic follovin : 


'’During the period of performance si>ecif 1 -d for Modification No. 3 
tc this contract, the contractor shall coulJuue on going data re- 
cucti-on, theoretical studies and supporting research In magne tospherl c 
piysics, as more particularly described in tlie contractors proposal 
i.o. 36115 . 000 , -land revision r 1 , thereto, dated August 1979 and April 11 , 1960 , 
respectfully, both of which are incorporated heroin by reference. 

\ 

Tasks shall include, but not be limited to: (SEE FOLLOWING PAGES) 
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a. FORESHOCK r Define and study the larj-.c scal«» structure of the 
foreshock 6n<i Its dynamic hehavinr, uslnp field, particle and 
plasTte wave data from IMP 7, 8 and ISLE A, B. Data from Pioneer 
Venus and Voyager 1, 2 vill be used to study the regions upstream 
from Venus and Jupiter in order to /malyze different kinds of 
foreshock phenotnena ^ 


b. INTERPLAKETARY TRANSIENTS - Conduct long baseline studies of travel- 
ing Interplanetary phenomena using, field, particle and plasma wave 
data from Pioneer Venus, ISLE A, 15, C, IMP 7, 8 and Vovager 1, 2. 


r. V'.VE - PARTICLE AN75 \:AVK - L’AVK I N'i E KA CT 1 ON S - Search current 
obfe e rvitional data base for exar.plcs of wave-wave interaction 
phencr.ena. Conduct theoretical .studies to determine if these 
represent true mode coupling, nhenone ii.n . 


d. ! LA NET A?. Y MACNETOSPllERES - Cordiut detciiled comparative. stud:Ie? 
of lignting production and propepr.iion paths through the iono- 
sphere and magnetospheres of the pl.mrcs. 


c 


rEPEAP.CK ON SENSOR AND SPACECRAFT - 1 n s 1 1 p.’i t e the In-flight 
havior of wave sensor.s on spacecre.it; end prohlens related to 
spin modulated soler array r.oi.^^r d.rircted at low f rear.en c ies 
electr-c anteniias . ” 

’CL:.' II Is er.^nderl to ccM L':e j i i>. g : 
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The periodMof perforaance of this contract aav be extended at the 
option of^Bhe Governaent for two one year option perlodB„ provided 
that the tentractlng Officer shall have given preliminary notice 
of the Government's intention to extend at least sixty (6C) calendar 
days prlorfto the expiration of this contract. (S-ich preliminary 
notice ahal.1 not be 'deemed to commit the Government to the exercise 
of any optilon) . 

Not later ^han 120 calendar days prior to the expiration of the 
performance period, the contractor shall submit a cost proposal 
for the op'tlon period under consideration. 


In the evaat the parties cannot agree to an cs timatcd • cos t the 
Government! may direct the contractor to continue performance 
under the contract and the failure to artee shall be considered 
a dispute's defined under the Clause entitled "Disputes" of 
the GeneraS. Provisions." 

4 

g. ARTICLE Xiy Is amended to incorporate all changes to Basic Agreement 
NASll-305 ^B) , dated April 23, 1976 and modifications, thereto, as 
incorporated into this contract , contained in Basic Agreement NASll- 
680 (B) 5 Modification No. 1, thereto, dated August 7, 1979 and February 
12, 1980, ri«pectlvely . Addionally, Clause A-28, Inspection and Correction of 
Def ccts(Aprll 1975), is deleted and Clause C-34-1, Inspection(Sept. 1962)(Short 
Form), is substituted in its stead. 
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SN 36115. OOORl H. Wilkinson 

Memorandum of Negotiations 

Ongoing Data Reduction, Theoretical Studies, and 
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DATE: 


25 April 1980 




FROM; W. G. Sanders 
MAIL STA. 2004 


■ LOG 


EXT. 


63837 


This negotiation was conducted by telephone with Don Andreotta of NASA/HQ 
on 23 April 1980. 

This proposal was submitted on a cost sharing basis as an add-on to contract 
NASW-3037 (SN 31219). The negotiation is summarized as follows: 


Total Estimated Cost 
Ccfet Share 
NASA Cost Share 


$ 121,212 

1 » 212 ) 

120,000 


i 


So that we could receive all of NASA's $120,000 of funding and leave room 
for reductions due to DCAA reconiriended rates, the proposal was suixintted 
for a slightly larger amount: 



Base 


Total 

TRW Cost 



Cost 

ICOM 

Cost 

Share 

Percent 

Proposed/ 

Adjusted 

$120,120 

$2,297 

$122,417 

($1,224) 

(1.0%) 

Negotiated 

118,908 

2,304 

121,212 

( 1.2'|2; 

(1.0%) 

Yield 

99.0% 



99.0% 



ICOM included in total cost = $2,304 
ICOM as a percent of base cost =1.9% 


The resulting contract modification (#3) will state that the level-of-effort 
clause will not be applicable to the negotiated work. 


The basic agreement will be updated from NAS11-305(B) to NASH-680{B). The 
same "A" and “C" clauses will be applicable except that A. 28 (Inspection and 
Correction of Defects) will be deleted and C.34-1 (Inspection - Short Form) 
will be added. The Statement of Work will be paraphrased into five tasks. 


The start date will be the date of the PCO's signature, unless Don can get 
permission for an earlier start date. The end date will be 30 September 1980. 


TRW 36115.000R1 
1780.5.80-6190 
n April 1980 


NASA Headquarters 

Contracts & Grants Division, Code HWC-2 
300 - 7th Street, S. W. 

Room 723 

Washington, D. C. 20546 

Attention: Mr. D. Andreotta 

Subject: Proposal No. 36n5.000R1 

A Proposal for Ongoing Data Reduction, 

Theoretical Studies, and Supporting 
Research in Magnetospheric Physics 

Enclosed is updated pricing for the subject proposal as discussed by 
telephone between you and Mr. Sanders of TRW on 8 April 1980. It is proposed 
that this work be added to Contract NASW-3087. We propose that this work 
not be subject to a level-of-effort provision. We understand that Dr. Wisker- 
chen agrees to this. Except for revised pricing and level-of-effort, our 
proposal is the same as previously submitted. 

This, proposal is submitted on a cost sharing basis and is open to acceptance 
for a period of sixty days from the date of this letter. No changes to the 
terms and conditions are proposed except those noted above. 

Please address all official correspondence pertaining to this requirement 
to the attention of our Contracts Administrator, Mr. W. G. Sanders, who 
has been authorized to represent the Company for this program. Mr. Sanders 
may be reached by telephone 213/536-3837, or through Mail Station Rl/2004. 
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TRW INC. 

DEFENSE & SPACE SYSTEMS GROUP 



L- 

H. D. Wilkinson 
Division Manager of Contracts 
Applied Technology Division 
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NOTE: 

"This document contains commercial or financial 
information, or trade secrets, of TRW Inc., which are 
confidentia’ and exempt from disclosure to the public 
under the Freedom of Information Act, 5 U.S.C. 552 
(b) (4), and unlawful disclosure thereof Is a 
violation of the Trade Secrets Act., 18 U.S.C. 1905. 
Public disclosure of any such information or trade 
secrets shall not be maf'e without the prior written 
permission of TRW Inc." 
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T eONTfUCT FlKAMaHa TO PSRroilMjTMIt f><OW>OS8e COMTItACtf 
(ttmtllfl Q A»V«MCC»AVMKHr« n rWWMiyTMKWTlOH n«UA»A»iT«K» WAM» 


**«• mr mSt0rn^Hr Pon TMt MmI Ah tiUlLAA H«K 

•io tl PM> idmutif I 


recM aiTM tms cost ^lUMaPLn bit bohtm m h*ba m, mmt is/m* 

O W M, MwfaiM «■ « mftmm i ^ 


S. 1b* |«fpe«« •; tkia Cam la 
«hicli a>* etfcm MfcsiXt* ts ^ 
cumd and asiauiad sosi i«sd 


m la M p 
ts 

i«nd ««• 


WSTKUCTtOHS 

i piwM* • «MBd*Rl beaut bj 
•vanoaBl a aieaaiBijr at is- 

w Sl« vwvfa 


•( • CMunet wauUiai (tern au* prBaeMl (h* effeipr ahall. 
iHtdar ba c*t>diUa«a atstcd ts N«SAPR3JOT*9. MMsiiiadio 


iHtdar ba casdltiosa atetad ts F 
Swbstt a CattiKesta at Caim'.] ( 
S.a 07 .« «ad M 0 ?- 4 ). 


t Sf Arlelsd Ssts(aec NASAml 


2. As put af Du apaalOe tabtavatlaa i*|sl<*d br this tata, Ih* 
o/firof Busi lubBlt arlth Ibis bnf, asd aiaarijr Uastlfr as aocfa. 
co>i w ptlcise dais (teal ta. data Bbleh ia aarlllabls asd be> 
lu.t asd atharwiaa as datisad la NASA PA b addiUea, 

ht mutt aubaait with this £sna aa» lafsnasUas Msaaeably leaislr* 
ad ts eaptaut Iha sUsna'a aalhaaUas ptacoas, Isefedinx 

a. *a jaddaaaul beiara dN^Udd asd lha autfaaaeaticai 
«9 etbar erthoda ssad ia Mts aallaai* laeliuUac thaaa 
ssad Is Sfoiaetias baa ka^ars data, asd 

h. th* nsetlBgasetss assd fejr *ffs<«a ia his pfapaaad 
prlca. I 


TO OPrERORS j 

S. ilbaa attacbseM tS sappaetlss eoai ar fricles data ta iMc; 
fsfB is isBaaetlcabl*, ih* data arUl ha spacUieWr idasliflad 
asd dascHbad fwldi schaAitaa sa appaasrlaisA. sad aiada 
availabi* •* iha auatrseelst aaieat at his naecBastatta* apsa 

wmst. ;. ^ 

d. STfc* fafoat ter He* **Cast Btaussta*' to sM tMasdad s* ' 
rtcid raqulrasaats T>aaa usy ha pteaasiad ta dtffarf ot l 
tenaal Bitb tha arior toMval at tii* eamractliid afiiear It i 
nqubad ter oar* sttaetlv* asd aRtciaat arsMRisUoB. Ss aU 
stbar rsspaets this tem arUt ha aaaa^otsd aait suhnlttad 
trit^taut dtanf*. 

S. Dr aubalaalos at this pra^aa^eBarot, If estoctad ter 
aafotlatlaa, pasts ts tha sastrsetti^ sHlcer. a* hlo aathsc 
tsad faprassatabtrs, tha rlaht t* asasusa. far tha ftsisaa* af 
.tpsrtfrli^t Ih* east ar pldae data stitoalttad, ihsaa hseks, 
(bcprds, daeuMslB asd alhar saspartiss data chlch arlll 
partplt adsausta aastiuUea sf mtch cast ar prleist date, sta^s 
arith tha caaipuuUsss sad paiaattasa ssad ihstaia. This ' 
flshi CBsy ha aaarelaad ts aaseactlss «tth say pajatiiUasi 
ta eastiBBt owaid. 


POOTNOTE^ 


1 Cntar Is lA/a eafum lhas* nacasaarv and raassnsbla easia 

mtiich let Iba /adfataat 0 / Ria alimot ad/i ptvptHy ha tscurrvd 
hi lha af/.<et*ni parfsiciaaea ad tha emmiTMct. Dkcm uaytltim 
cettt ta this eotuma haae atread|r haan incunad f*.d.. sa a 
fsriar saatMel ar chsitfa aaderA'daacWh* ihsai as aa adachad 
autipenind tthtOalm. Umatitr afl aa/aa and trmalara halvaen 
rout pfaaia. dtrlatasa, ar atfantsalfsaa an^ a cessasa eas- 
hot, ah/cA ar* taetadadsl alhar dhas tbs Isitar af easl t* fhs 
sndlaat musiasar ar csrrsKil prf Cfc 

2 Bhan spacs In tMitloo to H^t orolloUo fa Nstehti A ta 
rs^itrad, saaeA'aaAswt* pad** ^ aatasaarf asd tdhaittr ta 
ctiia “Rolomea" mohmo lha auaeAaunr to aWeh tafeiauiten 
tut^foiilpg ^ «>*ct/te csat ataa^M aar ha fsunA Me aTaad- 
ard feiaat b rHascfthM^ haavvar, Iti* eaa; ar prtetsd dba saisl 
hr accarata, caapfat* and csaraid. and lha /ritdinint tasMrs 
aaod ta piBiaciiaS fioa tea data to tea saltaaslea sniaf h* atotod 
ta aulflcioml dotall to enabta tea CanlncUtif eftteor to eewtual* 
ter rtopoool. For otooplo, prBrtdb tha hasta aaod ter pstctai 
Mlarfolj aucti sa hp ruidar pussttana, strap moOtotSom, or 
ianuca prtcaa.- tea raasao tor ita* of arorhaad ntaa eftish Ctsi- 
pair oidn/ficant/p booi avoitcneM lataa (nalucod ss/sm. a 
ptsaaod Oteter raarrondomat, arc.); ar iaaiiftcattaa torsi to- 
craaoa ia ithor ratoa fcaltctpatsd asd aatsiy tscrasoas 
SIC.A Umattr ar^ o^ota asp epnitneonctaa ahlch arabraladad 
to tea FtOFOu^ptUo, oeeM aa arittctpaiad caate af rWscIa asd 


Mrfaattra sate, ar ssttetpatad 


dtWaalltaai 


J 'iodieata tea cataa aatd andpeastda on app^apdat* a:tel*aa> 
Gtoq. Bhart odmutaal hat haan laachad atte Ooromaicnf ra^ 
raafslaltrat os ilTla usa af torwanr prtctsd tataa. daoedha tea 
salsra af ltd adratetasl. RtorUo tea autead at csadulaltai) 
amt sstettesitan at poiti’ ararhaad a^asap tseludiac eaai 
hraatutomi and ohoirtsd (nsds and tudda'aip data Sa secor 
osrp la psoriio a kaota lae avafscftas at tea laasBsahfiaaai 
mlttmfiaaa^ rotoa 

d Jf te* tola/ aepaip aasr oatarad h«n ta is arcaaa sf .(/JO 
Prartite an a aspowle p«fa far as DO Phnn ftU, tiorali/ 
Kos^oti) lha toUomiai lalamulam am oaeh asparwe tras at ' 
eapatlparttoaosa taa; sosw and ntehsaaat ttcnsaes ^aat 
Ileanma afroaomat; polant anteara, poiont tepttcoltaa aadst 
tes sh a ra. ar alhar h^a on ntUcA te* eaphllp la FafoUa! tetet 
Oooeriptlam, Ineladiat mr pari at au d it nuateova af aaah ean- 
aucf teou at cast p a nsu aa ntUcA tea lapattp laFaraUai par 
concaj* ar datfor lal* at wpatip por nHU «ti prtca af eoMirsei 
tlaav nia s har at untis and KMaf doffar nsuunl at rapcSitas 
fa sddllfaa II cpaetticstip tapwslad hp tea eantraeiteit efttCM 
a eapp of tea aarami tteonsa sj ran i aa nr sid t da at tttaaltes ad 
sppttcaht.7 etcfea at spactNc porasta ofealt ,h* psoiagteti 
I I 

A tnartdh a Itat af pstoetosf bsB* nfiteta oush aetagair ap 
dteplite tstoam ar aatlcipatah aamea, ttosnNtp, mtt^sa, 
c tp a difan aht at aad, std h*«ta af aauM^afcliid sssrrs lad 
sssfonahtoaeas af aaat. 
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COST ESTIMATE 


ENGINEERING LABOR 

RATE 

HOURS 

AMOUNT 

. . TOTAL 

E’^gi peering B 

21.05 

452 

$ 9,515 


tngi peering C 

17.40 

452 

7,865 


Technicians 

9.20 

2240 

20,608 


Clerical & Support 

6.70 

265 

1,782 


TOTAL ENGINEERING LABOR 




$39,770 

TOTAL ENGINEERING OVERHEAD 




59,655 

OTHER direct' COSTS 

RATE 

5JY 

AMOUNT 


Technical Services: 



• 


Vu-6raphs 

5.02 

20 

$ 100 


Xerox, pages 

.055 

3,927 

216 



— 



316 

Computing Services: 





Processor Units 

235 

7 

1 ,645 


Peripheral Units 

85 

1.1 

94 


Remote Terminal, hrs. 

10.50 

100 

1 ,050 






2,789 

Travel : 





L. A. /Wash., D.C. 





Air Fare, trips 

612 

5 

3,060 


Subsistence, days 

79 

10 

790 


Travel Requests, each 

12.50 

5 

63 


L.A./San Francisco, CA. 





Air Fare, trips 

96 

1 

96 


Subsistence 

79 

4 

316 


Travel Requests, each 

12.50 

1 

13 






4,338 

TOTAL OTHER DIRECT COSTS 




LJU 

COST BEFORE G & A 




$106,868 

G & A EXPENSE 




13,252 

SUBTOTAL 




$120,120 

COST OF M)NEY 




.2,297 

TOTAL ESTIKATB) COST 




- $122,417 

TRW COST SHARE 




(1.224) 

TOTAL COST LESS TRW COST SHARE ‘ 


- 

$121,193 
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ORIGINAL 

OF POOR Q EXPLANATORY NOTES FOR BIDDING CATEGORIES 

These notes are Includsd to provide a definition of each bidding category. 
The following list Includes the major bidding categories, however, all may 
not be applicable to this proposal. 

ADMINISTRATIVE CONTRACTING 
OFFICER (ACO) 

. AFPRO-TRW 

Chief, Contract Administration 01 v. 

TRW Inc., Defense and Space Systems 
Group 

One Space Park 

Redondo Beach, California 90278 

TRW Inc., Defense and Space Systems Group believes that Its current cost 
accounting practices used In estimating costs In pricing this proposal 
are consistent with the cost accounting practices disclosed in its submitted 
Cost Accounting Standards Board Disclosure Statements and revisions thereto. 
Additional Disclosure Statements or revisions may be in preparation and 
notification and submittal will be accomplished pursuant to ASPR 3-1 205(b). 

The data contained in this cost proposal has been prepared by c. W. Bolin, 
ATD Pricing Operations, TRW Inc., Defense and Space Systems Group, One 
Space Park, Redondo Beach, California 90278. 

BIDDING CATEGORIES 


RESIDENT AUDITOR 

DCAA Resident Office 
TRW Inc., Defense and Space 
Systems Group 
One Space Park 

Redondo Beach, California 90278 


TRW Inc., Defense and Space Systems Group operates under a policy of ACO 
bidding rate approval, subject to periodic review. The above Resii^snt 
ACO normally reviews for approval those Compar./ established bidding rates 
for use in pricing contract proposals to the Gc.#ernment that are identi- 
fied with an asterisk. The code numbers listed within the parentheses 
Identify the account number used to accumulate the respective costs in the 
Company accounting r^stem. 


BIDDING CATEGORIES 
Direct 

Direct Labor* 

Travel /Subsistence* 

Consultants 

Material 

Major Procurements 
Customer Plant Equipment 
Technical Services (Graphics Prod.) 
Configuration Adm. & Data Mgmt.* 
Computing Services* 

Overtime Premium 

Indirect 

Overhead* 

Procurement* 

General & Administrative 
Cost of Money Factors 


ESTIMATING BASIS 


Direct Labor Hours 

Trip/Days 

Days 

Material Item Cost 

Labor or Material Procurement 

Equipment Item Cost 

Service Request 

Service Request 

Service Hours/Units 

Direct Labor Hours 

i 

Direct Labor Dollars 
Direct Procurement Dollars 
Total Cost Prior to G fi A 
Applied to the same bases as are 
used to allocate Indirect 'Expenses 
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DIRECT LABOR 


Direct labor costs are Identifiable directly to a specific contract 
or project. The direct labor rates are developed by labor category, 
as identified and shown in this proposal, from historical data and the 
evaluation of industry wage and salary patterns, labor market 
conditions, and other relevant factors. 

Direct labor bidding rates are subject to review and formal approval 
by the cognizant Resident Administrative Contracting Officer (Chief, 
Contract Administration Division). The actual direct labor rates are 
continually under review by TRW and the ACO. When a significant 
variance between the actual rates and the bidding rates or a change 
in the conditions upon which the bidding rates were based is identified, 
TRW or the ACO may .request a revision of the direct labor bidding rates. 

The proposed work will be accomplished during calender year 1980. 


The direct labor hours proposed are from detailed subtask estimates 
provided by the functional organizations responsible for the performance 
of specific tasks; These estimates have been reviev/ed and analyzed 
and are the basis for the proposed labor. 

The direct labor rates applied in this proposal are for the calendar 
year(s) 1980. 

On the following page are the Labor Category descriptions for the 
proposed project. 
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LABOR CATEGORY DESCRIPTION 


Engineering B (lOOB) Top engineering and scientific personnel who 
are responsible for planning, organizing, and directing engineering 
programs and activities of outstanding importance. 

Engineering C (lOOC) Senior engineering and scientific personnel 
whose duties and responsibilities require creativity, engineering 
judgment in solving unusual and complex engineering problems, determin- 
ing program objectives and requrements, and developing standards and 
guides for diverse engineering and scientific activities. 


Technicians (106) Non-exempt technical job classifications involving 
technical support of laboratory design, development, and test activities 
Typical classifications are Electronic and Mechanical Technician, Lab- 
oratory Analyst and Research Assistant. 


Clerical & Administrative Support (103) Non-exempt job classifications 
involving the performance of clerical and administrative duties. 
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INDIRECT EXPENSE RATES 


Indirect expenses are incurred for the common benefits all contracts 
and are not identifiable to a specific contract. A mulM'ple burden pool 
system is employed for the collection and distribution of indirect ex- 
penses. The use of multiple burden pools recognizes that certain 
functional and organizational actvities contribute to the performance 
of a contract in different ways and degrees depending upon the type of 
work or services they perform, and the pools are designed to accomplish 
the most equitable distribution of expenses. 


Overhead consists of costs incurred by organizations involved in the day- 
to-day support of operating tasks necessary for fulfillment of all con- 
tracts and includes mL'^.gement support, payroll expenses, coFimuni cat ions 
costs, etc. Expenditures for overhead tasks are charged to one of the 

wwtwwir wf toiiv. WVI I I I ^ VV I AJT ^ WCH 

pools to contracts is based on direct labor dollars. 
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Procurement consists of all those -indirect expenses generated by cost 
centers involved in purchasing, subcontracting, receiving, etc., of 
procurements. A rate is developed by dividing the total procurement 
pool costs by the total dollar value of procurements. The base for the 
application of the procurement rate is the dollar value of the pro- 
curements that are charged direct to the project. 


General and Administrative (G & A) consists of expenditures for those 
functions which are identified with the overall management and sustenance 
of TRW Systems Group. The 6 & A rate is developed by dividing the G & A 
pool expenses by the cost of sales. The base for the application of 
the G & A rate to the project is the total cost of the project including 
all applicable direct and indirect costs. 


Cost of ^ney consists of imputed interest costs determined by applying 
a cost of money rate to facilities capital employed in support of Company 
contracts. The base for the application of each cost of ironey factor used 
in this proposal is the same base as is used in applying the respective 
Overhead, Procurement or G&A burden rates. 
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. ruwr^ Pro posa l No. 3 6n5.000R1 

CONTRACT FACILITIES CAPITAL AND COST OF MONEY 


RFP/CONTHACT PUN NO. 


CONTRACTOR: fRy loc., Defcnse, aocl Space Systens Group 

susiNEss UNIT; QSSG • Applied Technology. Division 

ADDRESS: OoB SpacB Park, Redondo Beach, California 90278 


1. OVERHEAD POOLS 

2. COST 
ACCOUNTING 
PgRIOO 




a. CONTRACT 
OVERHEAD 
ALLOCATION 

BA 


PERFORMANCE PERIOD 


FACILITIES CAPITAL COST OF MONEY 


*. FACTORS 


5. AMOUNT 


39,77 


106,868 




•. CONTRACT FACILITIES CAPITAL COST OF MONEY j 

2,297 

T. FACILITIES CAPITAL COST OF MONEY RATE 

-r 7.7875% 10.25% 

a CONTRACT r ACiLITirS CAPITAL CMPLOVEO 

22,410 


FORM 
1 SLP 7G. 


PRLVIOU'J LOtlluNS AML OULULI.3 2 

















